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APPENDIX  A 

TEST  CONDITIONS  FOR  ACOUSTIC 
AND  EXIT  PROFILE  TESTS 

The  operating  condition  for  each  test  point  of  the  configurations  tested  under  the  contract 
arc  included  in  this  Appendix.  The  data  are  listed  in  the  following  ordcr:\ 


Configuration  Name 


ConfiguratioirNumbcr 


Basic  Long  Flowpath  Mixer  1A  \ 

Reference  Exhaust  System  2Au  \ 

Reference  Exhaust  System  (tested  at  ideallv  mixed  conditions)  2Am  \ 

Shallow  Scalloped  Long  Flowpath  Mixer  ?A 

Scalloped  Long  Flowpath  Mixer  4A 

Cutback  Scalloped  Long  Flowpath  Mixer  5A 

Cutback  Unscalloped  Long  Flowpath  Mixer  6A 

Scalloped  Long  Flowpath  Mixer  with  Engine  Flow  Simulation  7A 

Cutback  Scalloped  Long  Flowpath  Mixer  with  7.6  inch  Engine  Extension  8A 

Severe  Cutback  Short  Flowpath  Mixer  with  Engine  Flow  Simulation  10A 

Severe  Cutback  Short  Flowpath  Mixer  1 1A 

NOTE:  Unless  noted  otherwise,  the  long  flowpath  mixers  were  tested  with  a 16  inch  engine 
extension,  and  the  short  flowpath  mixer  was  tested  without  an  engine  extension. 

The  following  nomenclature  is  used: 


Bypass  ratio,  fan  flowrate  divided  by  primary  flowrate 
Speed  of  sound  in  the  test  chamber,  ft/sec. 

Full  scale  JT8D  engine  thrust  on  an  FAA  day,  lbs 
Static  pressure  in  the  test  chamber. 

Nozzle  pressure  ratio,  nozzle  total  pressure  divided  by  test  chamber  ambient 
pressure 

Relative  humidity  in  the  test  chamber 
Temperature  in  the  test  chamber,  °F 
Nozzle  total  temperature,  °R 

Jet  velocity;  ideally  expanded  to  test  chamber  pressure,  ft/scc. 

Ratio  of  jet  velocity  to  test  chamber  speed  of  sound 

Flowrate,  Ibm/sec 

Primary  or  inner  exhaust  stream 

Fan  or  outer  exhaust  stream 

The  mass  flow  average  value,  e.g.,  Vmix  ” wprj  Vprj  + Wp^  Vpan 


V 

V/Ca  - 
W 

Primary  - 
Fan 

Ideal  Mix 


Wpri  + Wfan 


The  full  scale  JT8D  engine  thrust,  Fn,  was  determined  as  follows: 


A-I 


1 


I 


A.  Reference  System:  The  Vprj/C'a  of  each  test  point  was  related  to  the  FAA  day  JT8I) 
engine  thrust  by  the  curve  of  Vprj/Cavs.  h’n.  Figure  A I . developed  from  Tull  scale 
engine  test  data*.  Since  for  low  bypass  exhausts  the  jet  noise  is  essentially  independent 
of  small  variations  in  the  secondary  flow  conditions,  this  procedure  allows  the  model 
data  to  be  scaled  using  primary  velocity  to  predict  the  full  size  engine  noise. 

B.  Mixer  Nozzles:  The  Vn)jx/Ca  of  each  test  point  was  related  to  the  FA  A day  JT8D 
engine  thrust  by  the  Vmjx/Ca  vs.  Fp  curve  of  Figure  A- 1,  which  was  determined  by 
calculating  the  V,nix/Ca  tor  the  engine  operating  line  conditions  by  the  formula  de- 
fined in  the  no  nenclature  listed  above*.  For  exhausts  with  internal  mixer  nozzles, 
the  jet  noise  is  a function  of  the  calculated  mixed  velocity.  This  procedure  allows 
small  variations  in  bypass  ratio  and  the  resultant  effect  on  mixed  velocity  to  be  account- 
ed for  correctly,  thus,  allowing  the  mixer  nozzle  data  to  be  scaled  properly  to  predict 
the  effect  of  a mixer  on  JT8D  engine  noise. 

The  above  procedure  for  relating  JT8D  engine  noise  with  thrust  is  based  on  observations 
that  jet  noise  is  a direct  function  of  the  characteristic  jet  velocity  divided  by  the  ambient 
(test  chamber)  speed  of  sound,  as  shown  in  ref.  2.  Since  the  model  nozzles  were  tested  at 
pressure,  temperature,  and  density  conditions  simulating  the  JT8D  engine,  density  effects 
on  noise  could  be  neglected. 

For  these  calculations,  it  was  assumed  that  the  installation  of  a mixer  on  the  JT8D  engine 
would  not  change  the  engine  thrust-airflow  relationship  established  for  the  baseline  config- 
uration. 
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BASIC  LONG  FLOWPATH  MIXER;  WITHOUT  ENGINE  SECONDARY  FLOW  SIMULATION; 
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REFERENCE  EXHAUST  SYSTEM  (TESTED  AT  IDEALLY  MIXED  CONDITIONS); 
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APPENDIX  B 

ACOUSTIC  DATA,  MEASURED  MODEL  AND  SCALED  TO  JT8D  ENGINE 

This  appendix  contains  the  one-third  octave  band  acoustic  data  obtained  on  the  contract 
configurations.  Two  types  of  data  are  presented, 

a. )  Measured  Model  Data:  The  as-measured  data  were  corrected  for  microphone  and 

cable  frequency  response  calibrations,  and  are  presented  for  the  microphone  distance 
of  1 5 ft.  used  in  the  test.  Since  the  test  chamber  is  anechoic,  the  data  are  frce-field 
and  are  not  contaminated  by  sound  wave  reflections. 

Atmospheric  absorption  corrections  were  used  to  analytically  correct  data  from  test 
chamber  conditions  to  FAA  day  (77°F,  70%  relative  humidity).  These  corrections 
were  obtained  from  the  formulas  of  ref.  (3).  The  SPL  values  from  100  to  80,000  Hz 
were  integrated  to  provide  Overall  Sound  Pressure  Levels  (OSPL)  for  each  angle. 

b. )  Data  Scaled  To  Predict  Full  Size  JT8D  Engine:  In  order  to  scale  model  data  to  predict 

full  size  engine  noise,  it  is  necessary  first  to  eliminate  the  effects  of  atmospheric  ab- 
sorption on  the  measured  noise  spectra.  This  is  done  by  determining  the  reduction  of  SPL 
levels  due  to  the  atmospheric  absorption  present  during  the  model  test,  and  adding 
these  values  to  the  measured  levels,  thus  producing  the  true  source  noise  spectra.  Since 
the  data  were  corrected  to  reflect  the  atmospheric  absorption  that  wou1'1  occur  on  an 
FAA  day  to  present  the  model  data  on  a consistent  basis  in  step  a.),  the  additional 
correction  to  obtain  the  true  source  spectra  was  added  to  the  FAA  day  model  data. 

Then  the  data  were  scaled  to  JT8D  engine  size  (7  times  linear  model  dimensions)  by 
reducing  the  frequency  values  by  a factor  of  7.0  and  by  adding  the  factor  20  log(7) 
to  the  SPL  level  of  each  third-octave  band.  The  scaled  data  then  were  extrapolated  to 
1200  ft.  linear  distance  by  subtracting  20  Iog~{^sm0  1°  account  for  spherical  diver- 
gence. Atmospheric  attenuation  corrections  necessary  to  present  the  full  scale  data 
on  an  FAA  day  were  applied  per  ref.  3.  The  Overall  Sound  Pressure  Level  (OASPL) 
and  Perceived  Noise  Levels  (PNL)  for  each  angle  are  listed  at  the  bottom  of  the  SPL 
values  for  each  angle.  Also  listed  are  the  PNL  values  for  400,  2000,  4000,  and  6000 
foot  linear  distances. 

The  heading  information  at  the  top  of  the  data  sheets  contains  pertinent  nozzle  infor- 
mation in  both  U.S.  customary  units  as  well  as  the  International  System  of  Units  (S.I.). 
However,  a more  complete  listing  of  conditions  is  presented  in  Appendix  A.  The  iden- 
tification number  for  each  data  point  is  found  in  the  top  right  hand  comer  of  each 
data  table  listed  after  condition. 

To  facilitate  use  of  the  acoustic  data,  the  sheets  have  been  assembled  by  increasing 
condition  numbers.  Thus,  to  locate  the  data  for  a particular  configuration  and  oper- 
ating conditions,  first  find  the  condition  number  from  the  tables  of  Appendix  A. 
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’ r,ovyPatn  Mixer  Without  Engine  Secondary  Flow  Simulation; 
Configuration  1A;  Condition  5303 


a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  To  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 


44.1  44.0 

*?.•  4V.I 

♦ ».»  *4.1 

*/.?  *4.0 

*1.1  *4.» 

• l.l  *4.4 

*1./  •*./ 

41.1  04.4 

4/  . 4 04./ 

40.  > *1./ 

40.4  41. ? 

41.4  4*.| 

44.4  44.1 

4/.*  44.4 

4 •./  */.* 

40. /  44.1 

41.  • 44.? 

M.4  40.4  , 

14.4  II./ 


l*o.o  ?•*.*  i/o.*  it*.*  i oo..  i 

41.4  00.4  00.4  4*. 4 t|.| 

• ?.?  00.4  44.0  ?/.•  ?«.* 

*».?  ••.?  ?e./  ?/.*  H.4 

04.*  44.4  ?/.#  I«.|  H.I 

**.»  44.4  II.?  ?4. 1 ?o.o 

44.4  ?4.4  ? 1.4  ?4.a  14.1 


44.0  44.4 

41.4  41.4 

*4.?  44.1 

»*.•  M.4 


?!./  ??./ 
?*.?  ??./ 
?*./  ?*.? 
*4.0  ?4.4 

?a.i  ?*.i 

14.  ? I|. 1 

?».?  44.4 

?/.l  04.1 

*•.?  •»./ 

44.?  40.* 

**.?  4*. I 

*4.4  *4.0 

*1.4  >4.? 

o/.a  4*./ 

41.1  4/. I 

40.?  44.4 

44.4  44.« 

41.4  14.4 

•*.*  *1.4 

?«.a  it.* 
14.?  |?.4 

/a. i o.« 

•4.4  0.0 


% V 

C-  -A 

\ /'A 

* 'T 


v V 

\y> 


A A 
* 


1004.  IlMlIMt 

»*.?  ?V.|  ?*.»  ai.O  M.4  04.4  44.?  04.4  a 0.1  M.4  ?4. 1 

•004.  IIMlKM 

**•*  MW  W**  M*»  *»•»  **.0  ?4.0  ?!.*  ?•.•  4*.  ? 

••oo.  noaiioi 

40.4  41.0  04.0  04.4  44./  *?.*  40.0  40.0  •?.?  44.0  44.4 


m0dC‘  T11  $Ca,Cd  daU  are  fre0eficld  and  have  been  adJusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77  F,  70%  RH)  H 


Measured  model  and  scaled  data  are  freeficld  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Basic  Long  Flowpath  Mixer  Without  Engine  Secondary  Flow  Simulation; 
Configuration  1A;  Condition  5305 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  To  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-6 


Ba*ic  Long  Flowpath  Mixer  Without  Engine  Secondary  Flow  Simulation; 
Configuration  1 A;  Condition  5306 


a.)  Model  Data  Measured  At  15  Ft.  Radius 


*lt  lu  imiu  lit?  mu  ii/m/i*  uni  aaiio  f.e/i 


■eie  iiwiiiu 


#•!«*•«  IM  NIMI 

aeia  i tw 

!••*  I.M  I.M 

tier  in  ihi.i  m.i  m ei;.e 

•n  ie/iii  «.iu  *.en  nan  o.tn 

• II  »H  •»«*.*  Illi.l  •/!  iual 


•Mt  live  ll/t 

i.m  i*eati,iM  ia 

»**.!  Iwull  »•»•  ll 

I.m  Mil  IOUOI  tilt 

■ Minin  ii/v 


MW 

»»*•/•  MUM 


»/»  OHM  IM»  I 


II.I  11.1 

ei.«  *i.i 

i».«  n.« 


•IM  41. 1 


I.ll 

• .«* 

i.ta 


*/.• 

*«.l 

*♦.1 

m.i 

«».« 

M.I 

M.I 

•*.» 


• lb  in  m 


Ml  WIU  Mil  It.nl  MOiut 
••win  i«  tmiit 


M.I 

IM 


•1.1 

li.i 

a*.  • 

• i.l 


i.i 
e.c 
*».* 
• ».» 


i.i  i.i 
i.i  i.i 
e.e  i.i 

.*  It.t  IM.t 


I.I  M.«  M.I  ... 
.»  *t.»  M.I  M, 


*» .1  w.i  **.«  ii.i  *«.; 


M.I  *M 


*t.l 

M.t 

•e.e 

II.*  I 

M.I  I 


a.,  im. 
I.*  Iwl. 

•.a  to*. 
i.i  n>i. 
a.t  ibi.r 

te.i  iti.t  i*t.«  i 


• in. i 
l iat.1 
a tai.a 
IlM  101. 1 lll.l 
•oi. a ioa.1  in. I 
104. » lll.l  114.1 
la*.;  in.*  it*. » 


M. 


• I.*  a*. 4 *4. a II. 

ai.«  a*. • it . I ii.i 

*>.*  o*.a  04. a it,; 

•i.a  •*.*  *4.4  ar.i 


04.1  OI.J  **.*.  IM.t  144.1  i 


01. 0 141.1  IM 
0*.l  .41.1  .44.. 
*•.;  141. » 144.1 

04.1  141.1  144.1 


7 III. 4 114.4  ||4. a 
4 104.4  II/. • 1 1 4. I 
* 140.1  114./  II/.  4 

i loo.* 


oi.i  *4.i  o».a 


.*  1 44.  I 104. 0 I 

104./  144.4  144.1  144.0 
144.;  104.1  144.4  |4>.  • 
144.4  IM.4  144./  14/.* 

loo. v i44.i  tai.a  1*1./ 

144.1  144.4  lO/.O  OO.I 

iii. a ioi. i tot. a *i.a 

111. 1 I4/.1  140./  oi.i 


oa.a  oo.a  II.I  **.« 


*4.0  44.4  *o.;  41.4 

41.1  44.0  04.1  01.4 


01.1 

• ./  44.1  01.  *< 


01.1 
eo.i 

44. 1 

0.0 


00.4  04.0 

oa.4  a*. a 

04.4  ol.a 


• ;•./ 
I.i. I 
|«M 


i/*.; 
1/4  — 
i.i.! 
»/—• 


i ii— 
111.4 
II  *.o 

lll.l 

•>.4 


I *.01  104./  14 1.  9 


1.4  III. 4 III. 4 lla. 0 lia.l  110.0  114.0  i/4.  I 


b.)  Model  Data  Scaled  To  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Basic  Long  Flowpath  Mixer  Without  Engine  Secondary  Flow  Simulation; 
Configuration  1A;  Condition  5308 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  To  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Basic  Long  Flowpath  Mixer  Without  Enqine  Secondary  Flow  Simulation; 
Configuration  1A;  Condition  5309 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  To  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freeneld  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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a.)  Mode!  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  To  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Reference  Exhaust  System  Without  Engine  Secondary  Flow  Simulation; 
Configuration  2Au;  Condition  5501 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  arc  frcefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-l  1 


Reference  Exhaust  System  Without  Engine  Secondary  How  Simulation; 
Configuration  2Au;  Condition  5502 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-12 


. — uowiiuoiy  nuw  oiiiiuimion; 

Configuration  2Au;  Condition  5503 


a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


i LA.mii  oy»unn  muioui  engine  secondary  How  Simulation; 
Configuration  2Au;  Condition  5504 


a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Reference  Exhaust  System  Without  Engine  Secondary  Flow  Simulation; 
Configuration  2Au;  Condition  5505 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 


Hue  nee  its  10  mHi  m»  nu  ii/oi/t*  tun  •etiv  v.e/i 


tmt  tlMI'IW  tM 


NIW* 

•Me  SMI 

e.e.  i.oi 

!••  i«M.t 

tM)  u/m 

• It  111  IMt.«  I 

4. 


•eiNM*  U1 


».n 


i.n 


i.ei 
t«i.i 

1.0*0  itAt  ».ti«  i.ne 
*/i  eel.*  iu.i 


MU  *to«  u/t  e.e 

IHM/IMW  it 
iwwtl.au  te 
Mil  leuil  M>* I 
e IMDII  » tin  M 


NIMH  I Ml 


Iw  u/t  1.1 


l/t  HUH  e«M0  NDMl 


*»»  eolM  mti 


le.eii  • •oiwt 


M e*  w 


• 10  1*0  IM 


0.0 


*e.e 

u.t 

•e.l 

•e.l 

oe.e 

li.l 


eo.e 

e*.i 

•*.» 


.HA  U.l 


«.J 

*•.» 

H.l 

*1.0 


•e.e  iM  ee.e  ei.e  *e.»  h.i 
•f.f  ei.l  ee.e  •«.•  ei.e  toe./ 
•e.e  H.l  w.i  ee.i  loo.o  toi.o 
•*.*  ei.e  ee.e  ee.e  toe.e  tee.  1 
ee.e  ei.l  •*./  !•/.•  tee.e  toe.e 
ei.l  ee.i  leo.e  ioe.1  loe.o  m.e 
ei.e  ee.»  lot.?  toe.e  m.e  ue.t 
ei.e  iuo.1  toe.e  m.e  ite.e  ne.l 


l.*k 

l.eo 

i.eo 

t.w 


ei.e 

ee.i 

ei.e 


et.e 
ee.e  ei.e 
ee.e  ee.e  e*.i 
ee.i  ee.e  et.e 
ei.e  ee.e  ee.e  ei.e 
ei.e  «>.)  ee.«  e.t 


loi.l 
101.* 
101.* 
toe.e 
•oe.l 
too.  i 


too.*  iei.1 
lo/.e  loe.o 
lol.e  loe.e 
loe.o  tol.V 

101.1  loi.l 

loe.o  101.1 

to*.*  401.1 
loi.e  lot.* 
•oi.i  toe.e 

101.1  loi.l 
lol.e  ice. | 
100. • 101.1 

ee.e  loi.l 


ll.o 

*e.e 

o.o 


•e.o  ei.o 


•l.o  ee.i 
te.e  ei.e 
ee.e  ie.e 


ei.e 

ei.e 

•e.e 

U.l 


n.i  ei.» 
ee.i  ee.e 
ei.e  ei.e 
• l.ar  •/.• 
•e.e  (e.e 
ee.i  ei.l 
ei.e  ee.i 
0.0  0.0 


•ee.e  lie. 
Ill.e  ill. 
m.e  tie. i 
1*1..  ii*.» 
Ill.e  lie.* 
no.e  lie. * 
loe.e  II/./ 
loe.e  I io. e 
loi.e  toe. > 
loe.e  ioe.1 
toe.e  io ».e 
101. > lol.e 
ioo.i  e».e 
ee.e  ee.e 
ee.e  ee.» 
ee.e  ei.e 
ei.e  eo.e 
ei.e  ee.» 
eo.e  ee.i 
•e.e  ee.i 


*•••  • ite.i 
ue.e  ne.e 
ne.e  ne.* 
ue.e  ne.e 
Ill.e  ne.! 
ne.e  m.e 
in.*  toe.e 
toe.e  toe.e 
io*. » lot. 


lol.e  oi.  e 
i oo.e  ee.e 
ee.i  ei.e 
ee.o  eo.e 
ei.e  ei.e 
ei.l  ee.e 
M.e  ei.o 
ei.e  ei.e 
• 1.1  lr.« 
••.*  ee.i 


in.* 
m.e 
lie. i 


I.I.* 

l«e.e 

lie* 


• jVJ 
I e.e 
l.e./ 


• !>.* 

»»l.e 

I/O.* 

tlfrf 

110.0 

lie./ 

111.0 
Ill.e 
llo.l 


om  to*. i hi.i 


re./  ne.o  II. .4  110.1  il  .4  1*1.1  111.*  U1. i 1.1. e 


b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  ct.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70 7o  RH) 


B-15 


Reference  Exhaust  System  Without  Engine  Secondary  Flow  Simulation; 
Configuration  2Au;  Condition  5506 

i.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


Reference  Exhaust  System  Without  Engine  Secondary  Flow  Simulation; 
Configuration  2Au;  Condition  5507 

a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77° F,  70%  RH) 


B-17 


Reference  Exhaust  System  Without  Engine  Secondary  Flow  Simulation; 
Configuration  2Au;  Condition  5508 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear.Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FA  A day  (77°  F,  70%  RH) 
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Hiuiout  engine  Secondary  Flow  Simulation; 

Configuration  2Au;  Condition  5509 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freeficld  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Reference  Exhaust  System  Without  Engine  Secondary  Flow  Simulation; 
Configuration  2Au;  Condition  5510 
a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linfcir  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmospheric 
absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Shallow  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  3A;  Condition  5703 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Shallow  Scalloped  Long  Flowpath  Mixer  Witt  out  Engine  Secondary 
Flow  Simulation;  Configuration  3A;  Condition  5704 

Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  free  fie  Id  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


Shallow  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  3A;  Condition  5705 
a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-23 


B-24 


Shallow  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  3A;  Condition  5707 

Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freeficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  707r  RH) 


B-25 


B-26 


Flow  Simulation;  Configuration  3A;  Condition  5709 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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fT 


Mow  Simulation;  Configuration  3A;  Condition  5710 

a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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ofidiiuw  otdiiupeu  luiiji  nuwpdin  mixer  nunuui  engine  aeconaary 
Flow  Simulation;  Configuration  3A;  Condition  5711 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70 % RH) 
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ananow  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  3A;  Condition  5712 

a.)  Model  Data  Measured  At  1 S Ft.  Radius 
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b.) 


Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frecfield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  4A;  Condition  6111 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frcefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  4A;  Condition  6112 


Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  4A;  Condition  61 13 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Mode!  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  4A;  Condition  6115 

a.)  Model  Data  Measured  At  1 S Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  4A;  Condition  61 17 


a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freeficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  4A;  Condition  6118 


Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-38 


Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  4A;  Condition  61 19 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frecficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  709?  RM) 


B-39 


Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  4A;  Condition  6120 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frccfield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


— • iu*v|iaui  ivtiAvr  fvunout  tngine  Secondary 

Flow  Simulation;  Configuration  6A;  Condition  6301 


Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-41 


»nn«  buu.<ou>  nuii'ouNiu|Mi  Lung  riowparn  mixer  nunoui  engine  sovonaary 
Flow  Simulation;  Configuration  6A;  Condition  6302 

Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


aevere  cutback  Non-Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  6A;  Condition  S303 
a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos 
pheric  absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


Severe  Cutback  Non-Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  6A;  Condition  6306 

a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77CF,  70%  RH) 
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B-46 


Severe  Cutback  Non -Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  6A;  Condition  6308 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Severe  Cutback  Non-Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  6A;  Condition  6309 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Severe  Cutback  Non-Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  6A;  Condition  6310 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freeficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Cutback  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  5A;  Condition  6501 
a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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Tft.ft 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


!?•■»  I/O*  Its  ■•  TaftlO?  Till  0*11  I T/ftl/Tft  sent  ftftllO  T.ft/I  lift  «••!*  /0M> 

•ftlMM*  t«  Miaaft?  IM  NIMH  *M 

•Ml  S**»  MM  MOSS  *10*  M/S  *1.1  IIT.ft  ft*. 

l.ll  l.l*  l.ll  l.l*  TMUST.It*  1ft 

TIM  Ifti  I/Tl.ft  Ml,*  ill  To*. i Iis.v  IMVIMII  ift  a. a 

"ft  !•/•?•  a.***  ft. at/  •*/■»  €>.i*i  i.iift  mi  • mo  hi  t.'i  V 

Til  MS  lOftft.ft  T0I.S  M/S  S/1./  /M.I  ft  IMIllll  l*/S  l.T  /.*  ft* 

***  mt  i/i  unn  mm 

■/a*,  sum  in* 

•wail  ••  •* an  1 1 

*•-•  *»••  *•-•  «a.e  im.«  no.*  no.*  m. a l*a.a  no.*  i*o.» 

M **.»  ».ft  • ?.*  ftft.l  ft*./  ftft.ft  ft/.l  ft*.*  ftft.l  ft?.?  ft  T.l 

• I 1ft. • l*.l  ftft.ft  ftl.l  ft/.?  ftl.ft  ft  .ft  ft*. ft  ftft.l  la.*  Tft.* 

•a  1ft. • *•.•  ft*./  ftl.l  ft/.ft  ft*.?  ftft.ft  ft*. • ftft.ft  la.ft  ••./ 

IM  ftft.l  lft.ft  ftl.ft  •/.•  ftl.l  *«.•  *ft.i  ftft.l  ftft.l  Ta.i  ftft.l 

1/1  M.ft  **.•  ftl/S  ft/.ft  ftl.l  |..«  ftft./  ftl.ft  *,.1  *1.*  X 

u;: 

»*•  M.I  M.I  ft/.l  ftl./  ftft.l  ftl.l  *?./  *?.•  *T.i  ft..,  ,*.*  <\5V  . 

• II  lft.ft  ftft.l  ft/./  ft*.*  ft*.?  ftl.«  •?./  *?.  T **. a ft/.o  1*./  <7  , /■ 

M*  M.ft  ftft.ft  ft/.?  ftl.ft  ftl./  •*./  ft?.*  ft?.*  ftl.ft  •<,.*  M.|  *4 

>M  M.ft  ftft.*  ft/.ft  ftl.l  ftl.ft  ft*./  *?./  ftft.ft  ft*./  i*./  l|. « . 

• Ift  M.I  ftft.l  ft/.T  ftl.ft  ftl./  ft*./  ft?./  **./  .M  10.|  1ft./  V 

•a*  lO.ft  ift.  T ft#.*  ftl.l  ft*.?  fti.?  ft*.*  *1./  ft/.l  lft.ft  ftl.ft  /■' 

l*ft«  l?.«  1*./  *•.*  */.?  ft*.*  fti.?  fti.«  ftft.l  m.i  >s.i  *>.s  V - 

IJM>  M.I  1ft./  ftft.ft  ft/.l  ft/.l  ft*.*  ftl.ft  ft/.l  ftft.l  *1./  «|./ 

•••ft  ft*.*  1?. • ftft.l  •*»-•  ft/./  ftl.l  ftl.ft  ftl.l  ftft.ft  la.*  lft.ft 

/ aft*  ftft.ft  ftl.l  I*.*  l*.ft  ftl.l  ftl.o  ftl.ft  ift.  I l*.*  *T.|  ||.«  V; 

/%•*  ft/.ft  II. 1 1ft./  ST. ft  I*.*  !«.«  lft.ft  Ift.  I II. • *1.1  zo.i  *■* 

IIH  •*.«  Tft.  I >l.«  Sft.l  M.I  IT. ft  1ft./  l/.«  *l.ft  1ft. 1 //.ft 

•ftftft  **.?  *1.0  10.*  l.’.l  II.*  IS.*  I/.?  ft*./  •/.*  //.ft  |>.| 

i.u  */./  ftl.ft  ft*.*  ftft.ft  i/. a ii.*  m.i  a*.*  /*.*  /•.*  I*..* 

• IM  IT. ft  M.I  ««.*  *1.1  ft?.*  *1.1  «*./  ft*.  I S. .!  /|./  |.. 

•*•*  I/./  •>.»  1ft.*  •*./  ft/.ft  ftl.l  !«.«  lft.ft  /!.«  I/. | *. * 

Mm*  //.*  /*.*  ii.*  i/.?  ii.*  /•.?  //.*  i/.;  ,..*  * .* 

••SOI  ?•.*  Tl.l  Tl.ft  Tft. a Tft.l  ??.*  Tft.l  I*. ft  M.I  Tft.l  ?>.* 

Mi  M.ft  n.l  .!*•  ft*.  I •*.*  I!./  ftft.?  M.I  M.I  Tft.l  Tl.s 

«••.  siniNi 

no  *«. • •«.•  **.•  •>.*  *T.i  *•.•  »•.•  a?.*  •«.*  n.i  •*. t 

no*,  i im i im 

lift  Ta.S  T/.ft  Tft.l  ftl.l  Tl.l  ?*./  Tft  •*  ??.?  I|.ft  Tl.l  ftft.ft 

MM.  SIM!  IM 

•n  I*.*  */.?  ■*.*  ii.i  •?.?  ftl.l  •*. • m. i fti.*  *i.«  s-. a 

MM.  llOl  1 ••• 

n*  il.  T ll.»  **.?  1*.*  •>.■  ftl.ft  ft/..  *t.o  >*.•  ».l  •*./ 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-51 


! 


a.) 


Cutback  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  5A;  Condition  6502 

Model  Data  Measured  At  15  Ft.  Radius 

»l‘»  l<fc*  • li  in  MKI  MU  Mil  l//*l/6*  Vi 41 1 44111  t.e/l  »IA  1|«|4  /!«.»%  1 I 1 1 » < *.  , M, 

MMMMOMMMMMlMMMMIMMMMMNIMMMMIMMIMM.MMMIlMtMIMMMltMMtMMlMMtOMMIM'MHMOMIMMlMnM 
»4l"4#t  Il«  MI4HI  lit  falUlf  It.  n |44M 

«l*  »*•»  »*•  Mil  Ml.4  l*/»  *.«  4| /»  l.k  *,.* 

•«*.  ».*•  ».*»  l.4t  IMi.SI.IU  II  1 

I I/W.4  */*•*  It  | II  1.6  >44.4  Im*uV|,4|4  14  4.4  4 4.4 

•W  llrtll  *.*»*  h.4l|.  HMI  4.V»4  1.14/  4*14  ItUI  141  I k.t 

«li  MV  1.46.4  4*1.1  VV  414./  /44 « 9 ■ l«4>tl  I 14/1  |.i  /.*  lv/.  t .4  | .. 

44***********  ® 444*#*4  #44  * 44  4#**  ***#4  444*444  44*44  4*44  44* *4*4 *4* .44**4 *4 44  444*44***#  4* •• 44.4444*444 ........ .4.. ... 

I/*  M.I4W  6**1  «W4i  ill  4IIU  0*14  ■l.*ll  Mt,|UV  IM  IIHUI.I  «»l  • MMOill 

ii«i4  ***4  aitauoNO**  uiiii  it  bium  »,*.* 

iimi  »**  M •#.*••  »no  i«e  »/i*  i/e  |«i,  i»i,  M,,  „ ,tjm 

• •to  *.*  e.e  «•*  »,*  e.u  e.e  e.e  e.e  e.e  e.e  c.o 

• m e.e  e.e  e.e  e.e  e.e  e.e  e.e  e.e  e.e  e.e 

• i*o  »/.*  »Vl  tt.v  »t.*  it. e I*.,  ai. i ei.l  6*. I ea.i  ei.*  *eil# 

.1/*  le.6  14,1  1 4. 4 I*. 6 Iv.l  *1.1  te.  I Cl.  • 1 1 • 4 el./  *1.6  |M,4 

.IM  »*.l  »*./  16.4  »*. * 16.4  !«.*  61./  *1.1  61.6  4/.»  44.1  |(  «.e 

..60  »*.•  61.6  I*. I *v.4  CI.4  64.6  *4.*  61. e *1.4  46.  > *6.6  I!!.* 

./M  II.*  >«.*  *e.e  61.4  */.*  61.4  C4. 4 64.1  41.1  46. e 44.4  II.  .1 

.11*  60.6  6 1.6  6/. I 61./  64.1  *1.*  66.1  *1.4  *,.»  44.4  |el.6  1 ., 

• *ee  li.t  61.4  6*. 6 66.1  61.4  **.4  *1.6  *4.  * *4. 1 Ict.l  1*4.4  (li.l 

• >**  64.1  *4,4  6*. I 66.4  61.6  •«.*  41.6  4*.  6 10*.  6 1*4.1  l**.o  lie.-. 

.6  H.  66.6  66.1  61.*  66./  64.4  4e.  I *|.*  *6.1  *4.4  |*4.  I 1*4.4  III. I 

.6**  6*.«  »6.|  66.6  66. ( 64.4  **.4  « >.  I *6.  » lu*.  I 1*1.1  1*1. « 111. I 

1.6*  6*.l  4*.e  61.1  66.6  *0.1  61. « *4.4  61.6  **.*  161.4  IM.r  «//.* 

1.0  6*. I 6*.  6 er.4  66.6  **./  li.l  *4.6  *6.1  44.6  4*./  **.*  II*./ 

1.6*  6*. 6 *6.6  66.*  66.1  **.*  *6.1  *4.1  *1.0  *6.1  «!.*  *4.#  !!»./ 

t.e*  6v. e e*.i  a>.e  **./  #o.*  «/.*  h.i  **.*  *?.i  «*.«  •«.•  ats.i 

/.**  16.4  66.6  66.4  *4.6  «|.l  41. e 44.1  46.6  46.6  *4.6  41.  * 111.* 

t.i*  •*.«  ai.e  ea.i  **.«  *i.»  *i.i  **.*  «*.i  tv.*  «t.i  «*./  cii.i 

4.66  66.6  61.4  64.6  40./  41.*  *1.4  **.*  6*.  I *4.;  • /.*  6*./  Ilv.l 

*.**  66.6  *l.|  *6.6  4*.  | 41.6  41.6  4*./  4».e  4.4  41.6  66.*  Il»^ 

*.M>  66.4  6*.*  *6.0  40./  O/.l  61.4  **./  ...»  tt.t  *(.»  61.4  (1.^ 

6.60  6*.  I 6*.*  60.6  66.1  61.6  *1.1  *4.6  44.6  4 »./  4*. 4 66.*  1(4.4 

16.6  **.*  *6.4  *6.1  *4.1  41.6  4/ .4  44.4  *1.4  4/.*  **./  *6.  ( 1 1«.» 

I/.*  64.6  **.*  **./  »4.|  4|.(  4/. 6 41.  I 4|.6  61.6  64.*  64.?  !.».4 

l*.6  64.6  64.6  If.i  *6.6  «*.*  4|.4  *».|  6/./  4*.  I *?.*  6 1.  | 

/e.e  t/.l  61.6  **.?  *l.f  64.6  ve.t  41. 1 4*./  60.1  64.4  66.4  111.6 

it.*  66.4  6/.I  61.1  *6./  *6.1  *6.6  •«.  I 61.*  *6.4  6»./  *6./  ,*%.« 

61.4  16.6  **.6  61.4  64.6  *1./  01.4  66.*  66./  *1.6  6*. 4 »*.  | („?.* 

46.M  I*. I lo.e  *1./  6/ .4  *4.6  64.*  *4.4  61.6  61.6  16.4  H.6  1*4.4 

46.6  11.4  *4.4  16.1  I*.*  Cl.*  •/.*  O/.i  **.6  If.*  14./  VZ.4  lei  «4 

• 6.6  t*.6  11.4  I*  .4  14.6  11.6  16.1  16./  If. » 14.4  I/. 6 l|.t  *6.1 

66.6  6*.  I 61.6  16.4  11.4  li.l  14.1  |4.0  I*./  10.6  64.4  !«./  •*.# 

•66.  e.e  e.e  6.6  e.e  e.e  *.*  e.e  e.e  e.e  e.e  6.*  ee 

eeret  • I /*./ 

CPI  46./  44.1  160.4  lit. I 166.6  164./  I el.  I 160.4  116.6  II/. I IIJI.I 

b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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le.4 
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N.l 
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1.4  i|. 6 
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• 1.6  *6.6  66.4  61.6  *6.6  HI.  / ft. « 
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»*.l 
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66. e 
4*.» 


61.6  4#. 4 

*#.*  »*.e  »(.• 
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*t.l  *4.4  *0.t  16. ( 


UIPl  *4.1 


• f.t  64.6 


> le/.V  *4.6  *6.6 
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4*ee.  fleet  lei 


».*  tv./  *l.t 
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t*.6  tl.t 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-52 


* 


Cutback  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  5A;  Condition  6503 


a.)  Model  Data  Measured  At  15  Ft.  Radius 


SltV  i;u  Mb  II  In'  ■ •!•  I.M/li  Mill  Mill  i. 

• ••«•!•••••••■•  • ••••.*•••< 
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tt.k  Ik. | kb.  I 


k/.v  • >.* 
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M.l  Ibl  l 


• 101. ( 


••»».■ 
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• l.l 

• l.l 
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bl.v 
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• I./  •>.! 

•».»  • *./ 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


till*  IM  * I*  lo  IMIOI  mi  MU  I//OI/7*  kill  ••110  t.U/l  Ml  kiitl*  <u*s  llACMI'A  »H,I 
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• t.l 

• 1.0 
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ll.l  tl.v 


H.o 
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t*.l 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-53 


Cutback  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  5A;  Condition  6504 

Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JTOD  Engine  Jet  No:se  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


• «-«>■»  t iwnpaui  iiiiaci  muiuui  engine  aeconaary 

Flow  Simulation;  Configuration  5A;  Condition  6505 


a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  709f  RH) 


B-55 


• kviiy  nowpazn  Mixer  Without  Engine  Secondary 

Flow  Simulation;  Configuration  5A;  Condition  6506 


a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.) 


Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Mtaiured  model  and  soiled  data  are  freefield  and  have  been  edjusted  to  rellect  the  almos- 
pheric  absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Cutback  Scalloped  Long  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  5A;  Condition  6507 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freeficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Cutback  Scalloped  Long  Rowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  5A;  Condition  6508 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Cutback  Scalloped  Lor.j  Flowpath  Mixer  Without  Engine  Secondary 
Flow  Simulation;  Configuration  5A;  Condition  6510 
a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  f'ecfield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Reference  Exhaust  System  Tested  at  Ideally  Mixed  Conditions  Without  Engine 
Secondary  Flow  Simulation;  Configuration  2Am;  Condition  7402 
a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frecfield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Reference  Exhaust  System  Tested  at  Ideally  Mixed  Conditions  Without  Engine 
Secondary  Flow  Simulation;  Configuration  2Am;  Condition  7403 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  r.del  ,d  scaied  data  are  frecficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric abs.  *)tion  present  on  an  FAA  day  (77°F,  70%  RH) 
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Reference  Exhaust  System  Tested  at  Ideally  Mixed  Conditions  Without  Engine 
Secondary  Flow  Simulation;  Configuration  2Am;  Condition  7404 


a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frcefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


Reference  Exhaust  System  Tested  at  Ideally  Mixed  Conditions  Without  Engine 
Secondary  Flow  Simulation;  Configuration  2Am;  Condition  7406 


a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frecfield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


fWerenceExham  System  Tested  at  Ideally  Mixed  Conditions  Without  Engine 
Secondary  Flow  simulation;  Configuration  2Am;  Condition  7407 


a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos 
pheric  absorption  present  on  an  FAA  day  (77°F,  709?  RH) 


B-67 


Reference  Exhaust  System  Tested  at  Ideally  Mixed  Conditions  Without  Engine 
Secondary  Flow  Simulation;  Configuration  2A.r;  Condition  7408 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Wmr/  n • lied  data  arc  free  Held  and  have  been  adjujted  to  reflect  the  atmos- 
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Reference  Exhaust  System  Tested  at  Ideally  Mixed  Condition:  Without  Engine 
Se  ondary  Flow  Simulation;  Configuration  2Am;  Condition  7409 

a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  McJel  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freel'icld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  EAA  das  <??'!•'.  7ff~,  RH) 


Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  » A;  Condition  7501 


a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atinos 
pheric  absorption  present  on  an  FAA  day  (77°F,  707s  RH) 


Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7A;  Condition  7502 


Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atinos 
pheric  absorption  present  on  an  FAA  day  (77°F,  1QT<  R H) 


Il 


Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7A;  Condition  7503 

a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noi»c  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  709?  RH) 


B-7 


Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7 A;  Condition  7504 


a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


I.  *»  *. « 

*.*  ail.*  mi 
»»•  a.an  •cai 


..*»  t.tm  |#gl 

**l.l  !•*.*  |MU\ 

a.si#  i.iia  oaia 

*•»./  »/*•..  « (Mll 


a*. I *>.*  *«.a 
•*.*  *i.i  to.i 
** -•  a/.* 


•a./  w.»  ao.  > 

ai.a  a*.  I a*  .a 

a*..'  a*,  i ai./ 

aa.i  a*.*  ai.a 
a*.*  a*.*  at. i 

a*. a a*.*  at  .a 
a*.*  a*. a >*.« 
.a  at.*  i«. a n,« 

n.i  *«. a •». a 
**•  / »/.•  a>.* 
**.a  *o.«  a*./ 

ta.a  aa.c  at.* 

*b.a  a*. a **.* 
a*.*  a*. i »*  .* 
aa.i  >a.»  *>.a 
ai.a  ai.a  !•  .a 

a>.*  **.  # ai.i 

4 ».*  **.*  /a.a 

• t. I a*,  t la.* 
•*.»  / ».a  i.i 


►.*  at. a a*. » aa.i  ai.a  ai. t at.*  a*.* 


n.i  oi.i  »/.?  ai.a  >a.e 


»•*  >a. I fa.  a ta.i  aa.i 


Measured  model  and  scaled  data  arc  frcefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  !Cf7,  RH) 


Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7A;  Condition  7505 


a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frcefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-74 
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Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7A;  Condition  7506 


a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


klaat  1.0*  kit  11  l»>kbl 

l.tMM.M.M.M.M.M.M  ....< 
• laakt  • 

kkia  Ml  I 

l.ek  t, 
I*  I lk«».b  IX 

••*,  ik/ll  I b./l.  b.l 


Ml.  I til./ 
•.Ml  l.ibl 
klk.i  ill. a 


■kkk  Ml 
lakbkl.l 
la*bkl  •* 


• !*••  » t Ml 


ik/k  Ilk. • Ita./  tb/k 


■ Ml  ■ IH  attb 


I/M.  IIMlIkt 


a*.*  ib.e 


•U  t lb  It  tat  • 

».b  llb.b  l/b.b  llb.b  Ibb.t  Ikb.b  ll 


I.I  ab.k  ia.»  »/./ 


•*.*  H. b a/.b  ea.t 


»/.* 
Ik. a 
VI.  ft 


»*.k  la. ft 


•a.b 
II. a 
VI.  k 


..a  • i.b  a>.i 


Ik./ 
l/.k 
>/./ 
H.  I 
Vl.b 


lb. a 
i*.k 
i*.< 


kb.  k al.k  Ob.  i 


kk.V 

ek.i 

kk.k 


• l.k 
k/.b 

• i.b 


•k.l 
•a. • 
be.  v 


>*./  ik.a  la.  • 


la.  i it.  i 

ik.k  it».* 
Vi. k aa.a 
• I.I  kk.i 


V/.e 
kb.  I 
kk.k 
a/.a 


ki.k 

ki.a 

bi.l 

ii.e 


bl.k  a a. I a*./  aa.< 


H.b  i|. • ae.i  a«.a  *..# 


ka. b  ai.a 

kb. k  bb.a 

kt.e  H.b 


•*.•  ae.i  a*,  i *b.  i 


I.b  kk.k  bb.a  I 


i.e  ei.i  ai.e  kk.a  aa.i  *k.e  •«.• 


Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Mi 


Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7 A;  Condition  7507 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Fng;ne  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7A;  Condition  7508 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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*1.*  l/.o  io. a 
ia.a  ia..  a*.* 
at. a a*.*  a*. a 
aa.i  a*./  %#.o 


W.l  *>.a  aa.i 
*/.*  •/.*  aa.i 
*1.1  */.*  aa.i 
a/,  a •/.*  al.i 
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Measured  model  and  scaled  data  are  frcefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70 7c  RH) 
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Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7A;  Condition  7509 

Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  sealed  data  are  frecficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


Scalloped  Long  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  7A;  Condition  7510 


a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  sealed  data  are  free  field  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (r77°F,  709?  RH) 
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Cutback  Scalloped  Mixer  Modified  to  Fit  Within  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flow  Simulation;  Configuration  8A;  Condition  7601 
a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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ll.l 

ll.l 
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ll.l 


II.*  I*. « 1*. 


•k.l 

lk.« 

!«.* 


C.C  ft. ft 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  l.eefu  id  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F.  70%  RH) 
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Cutback  Scalloped  Mixer  Modified  to  cit  W'thin  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flow  Simulation;  Configuration  8A;  Condition  7603 

a.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Mod  I Data  Scaled  to  Predict  H 3D  Engine  let  I'loice  Al  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefielci  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  7G%  RH) 


a.) 


Cutback  Scalloped  Mixer  Modified  to  Fit  Within  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flow  Simulation;  Configuration  8A;  Condition  7604 
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b.)  Model  Data  Sealed  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frecficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Cutback  Scalloped  Mixer  Modified  to  Fit  Within  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flo*v  Simulation;  Configuration  8A;  Condition  7605 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  D.  ta  Sealed  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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ra.x  ai.*  aa.a 
ia.a  ai.l  ik.i 
•a.a  •/.«  a*. a 
m.i  ex. i aui 

a*,  x axle  ai.a 

ft*. a ftl.k  aa.a 

a*  ♦ ••.• 

•a.a  aa.i  n.a 
ia.a  ia.a  h.i 
ia.a  ••. * tue 
M.a  ll.t  M.ft 
Ii.i  •*.•  l/.a 
Ik.  ft  M.I  Ik.  ft 
*a.a  ii.i  aa.x 
Iwft  aa.i  *a.k 
• l.a  aa.a  a*.  I 
•a.a  ai.l  ka.l 
»•.•  **.•  ka.i 

k*.i  *a. • ai.a 
a*.  I M.I  la.  I 


•a.a  aa.a 

•a.i  a .* 

•a.*  •».• 
ai.a  ea.a 

• ♦.a  ft  X.a 

• k.a  ft /.ft 

• u*  •*.* 

ai.i  n.a 

••.*  » a. • 

•a. • */.• 

Ik.*  MU 

iua  aa.i 
ix.*  aa.i 
n.x  »»u 
Wa  l •/.  I 
•a.  i aa.a 
•a.  I *\.a 
*X.a  M.a 

• l.l  •»-* 
ai.l  ik. a 
•a.a  «a. i 

• k.a  Ik. i 

IX. * «.a 

• a.a  ••• 


aftVM  ai.i  a a.  • aa.i  ai.a  aa.a 


ai.a  ai.l  •*.* 


Measured  model  and  scaled  data  are  frccfield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


8-84 


Cutback  Scalloped  Mixer  Modified  to  Fit  Within  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flow  Simulation;  Configuration  8A;  Condition  7606 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 


!*-*?**-  ***  **  ******  _mt  ****  ttui  unr  t.esi  *«  • 

MIMlI  MX  NIMf  IM  eel 

Mia  mm  tea  utt  »tM  ta/v  *, 

*.«.  t.e*  i.ae  i.ae  i.ae  tMeoii.iet  «• 

It*  <ai  MM  ret  ais.e  m.l  tweii.aii  te 

*m  iien  i«n  t.»h  imi  t.tii  i.i/e  imi  i*»i 

•is  m m«-i  lie*.*  e/i  tir.e  ais.e  ■ ixatn  ii/t  /. 


Mi  all  wiu  eat*  ta.ess  aMlut 


' w.i  lea. a 
i M.i  tea.  e 
• IM.*  Ml.* 

lee.e  lee. I 
i see.*  ii«. e 


<i«. a in.* 
IIM  ••*.» 
111.*  lie.* 
»»*.»  lit.* 
*•*.*  lie.* 
II/. t II/. * 
le*.*  !•*.» 
MA  •**.* 
M.l  M.I 
iet.t  Mt.t 

*>•1  lH.  » 

lee.e  lii.e 
tee.e  m.i 
m.i  iw.i 
ie*.a  lei. I 
»*/.#  *»./ 
* he.*  H.t 


kin  lee.*  *1.1  lee. i lie.*  it/.*  mi. a iie.e  ne.e  i/i.i  i/*.i  i/«.t 


b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Dis  ance 


ea.e  **.* 
es.t  ee.a 

te.  I »|.| 
*/.*  *».* 
*l.e  ti.e 
a/.a  u.t 
*/.e  a*. i 
a/.e  m.1 
t«.e  tt. a 
•t.e  *».  * 
ae.e  i». a 
te.a  *»./ 
t/.e 
i/./ 


ree  » K lb  H**l  »•»*  4Ml|  *|//*/tt  HHI  e/SIk  s.l/l  1 
*•!■*»*  I M*  M|*HI  IM 

i Se*s  H*  mu  *10*  ib/i 

i.e*  i.h  i.ae  i.m  imvii.im  i* 

• let  leel.e  *•«.(  •*•  eit.e  an. I t^wti.ei*  is 

it/tt»  *.*•/  e.el*  HAM  «.«!/  «.«/*  Ml*  lee#*  M I 

lit  i*«e.a  nae.e  wt  eit.e  its.*  e i«*m  ie/v 


> Me4  i/e-e  aae.e  •**.«  lee.e  ■•*.* 

M.e  tui  t *./  ae.e  *1./  I/* 

te.e  »*.*  te.*  a/.e  e*.e  e*.a 

te.*  tl.i  **.«  *i.e  *>.i  e/.t 

ta.a  a*.«  a/.t  at.*  ea./  ae.i 

at.*  »*.i  ea.e  •*.*  ea.s  a*./ 

te.a  ai.e  **.*  • \.  a at.*  a/.* 

ea.a  *>.a  *«.*  **.* 

*».»  a/.a  ac.  t at.* 

ea.e  ei.e  »».*  te.a 

*/./  ee.a  ♦».*  *a.i 

ei.a  te. i m.i  ti.a 

ae.e  te.e  fkt  *»-/ 

te.e  ta.e  ti.t  *t.e 


*/.t  is.*  et.e  ee.e  **.*  *e.«  tut 

tM  ee.*  *». * M.t  */.a  ae.e  u.t  *kt 

*.*  ea.a  w.a  **.<  u.t  a*.*  */.»  **./  a*. a • 

>.*  **.*  ea.a  ee.t  *e.a  ee.e  *a.«  aa.i  •*.*  ia 


Measured  model  and  sealed  data  are  frcefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70 % RH) 
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Cutback  Scalloped  Mixer  Modified  to  Fit  Within  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flow  Simulation;  Configuration  8A;  Condition  7607 

Model  Data  Measured  At  IS  Ft.  Radius 


»»•  mm  ait  i»  ihmi  list  un  ii/»/tr  uni  aatio  i.a/i  •»  a 


mi  a iuh  (imiiii*  >mI 


Miwa*  iaa  nnui  »m 

a as  * msi  te* 

» -a.  i.ae  i.ee  i.aa  i.aa 

iiw  tai  ivi.t  ete.e  «ai  mm  m.i 

•Me  te/itl  *.*11  *.*»*  •*/•!  *.t*>t  i.nl 

*M  sat  iass.1  Hat. i a/t  tti.a  i»».i 


•att  sioa  i art 
twutt.iu  te 
•Mint.au  n 
aata  <*001  te*i 
• mwi  i ie/t 


l/»  KIIN  Mac  aooai  mi  HIM  oafa  it.es » aaenrt 


*.*  a. a 
•••  a. a 

*1.1  Ml. a 
w.a  iti.s 
•ei.t  ea.a 
Me.e  ste.s 
lel.t  is«.i 
• *.l  • •*.* 
Hs.a  Ha.  i 
Ha.i  m./ 
aif.t  hi. a 
ne.t  lit.  • 
iia.e  Ha. i 
ua.e  iia. a 
lit.*  Ua.e 
III.I  it*. a 
hi. a hi. a 
llw.t  III. > 
IM.*  Ha.  I 
Mr*.*  la*. a 
laa.l  Us.  I 
•**.«  Ml.* 
•a*. a laa.l 
lai.l  let.  I 
»•*.»  lai.l 
t*i.«  : a.i 
la/.l  -a. a 
M«.*  a*. i 
a*. I at.  I 
•*.*  ai.a 
a/.*  aa.a 
•*.•  ei.t 

s.s  #.# 


I.*  laa.l  III.*  111. I II*.*  lit.*  Iie.e  III.*  111.*  lit.*  |/*. a 


a .a  *.* 
*.*  1.1 
ei.i  a*. • 
*a.  i ea.i 
•i.a  ea.t 

•i.t  *i.t 
al.a  aa.a 
•a. I *1.* 
aa.a  lea.t 
*#-•  la*. » 
aaa.l  ui. » 
1*1.1  las.t 
1*1.  t let.  • 
lat.l  I**.* 
lua.i  I**. • 
1*1. * I**.* 
laa.l  1*1. a 
laa.a  it*.* 
ia*.s  lel.a 

lat.a  lai.e 
lat.l  lai.l 
M».a  la*. a 
Mt.*  laa.a 
laa.l  lat.a 
MM  1*1.* 
Ml.*  lai.l 
I**.*  iti.i 


a. a a.  a 
i.t  *.* 

•i.t  *t.t 
•l.i  •*.» 
«l.t  M.I 
•t.  t iei.i 

*a.a  i*i.* 

1*1.1  lat.e 
laa.a  i**.* 
1*1. a lll.l 
_*4.  i Hi. a 
1*1.1  llt.t 
l*a.a  I la.* 
I**.*  III.* 
lw«.t  lll.l 
laa.a  III.* 
laa.a  lla.l 
laa.l  |*«.t 
Mt.*  lea.t 
la*. I la*.* 
Its.*  !*».* 
la*.*  I**.* 
lat.a  It*. l 
laa.a  lta.a 
lat.a  lat.a 
Ita.  i lai.a 
tal.t  itl.a 
isl.s  It*. a 


b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 


tlssir  sra*  ala  la  Mtte*  mi  aa*i  *«/i*stt 

Mlaas*  ISM  Nisei 

Mis  US  I las 

M.  I.*S  l.a*  I.ae 

hw  ibi  iMl.t  ar».a  isi  sat.*  j 

islMl  e.*»i  *.**•  a be*  I e.tai  ( 

«i  **t  isas.s  i sat ./  art  tti.s  , 


Mil  Ills  un  MS.*  1*1.1  a*lk 

iMsuti.lu  IS  a 

taauti.au  ie  *..  a 

sets  lax  i USI  la* 

■ <■'*’<11  is/t  I.t  #.* 


. !•*.•  iia.*  are.*  ite.e  •**.•  it*.*  ue.s 


•i.t  ei.s 

• 1.1  St.1 

• *.•  si. a 
ei.t  ei.a 
•i.e  •».» 

• i.e  ei.e 
•1.1  si. a 

•l.a  ei.e 

• i.e  ii.i 

•i.a  ei.e 


I let.*  lea.t  in.*  iia.s  lit.*  iit.t  tie.#  it*.*  tit.*  te*.* 


Measured  model  and  scaled  data  are  frtefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


Cutback  Scalloped  Mixer  Modified  to  Fit  Within  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flow  Simulation;  Configuration  8A;  Condition  7608 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 


line  ui  its*.*  im4  its  *•*. i 

•MO  Ift/Ml  *.*tl  *.**»  UWI  ».**• 

*••*.»  Uoi.a  vi  i>i.i 


i at. i 
i.if* 
»•*.! 


tott  111*  ll/l 
Mvlt.lM  I* 
|Mult.aii  II 
mi  1*001  IftM 
■ lillill  I il/t 


■ s ubi m mu  ii.hi  aaoiwa 


In  liMUtlll  in  - <a •*  i • 


i.t  •.* 

m.i  n.«  to. a 
to. i ii.i  im 
M.«  *». * ee.i 
•*.*  *».i  *a. i 


•in  M,»  h.i  *i.a  *i.v  *».k  It.l 

•to*  •».*  • ••*  to.*  *•.*  ii.i  to. I 

• m*  to.*  •»./  to. i m.I  **.#  ««.* 

.im  *».*  *1.1  *«.♦  •«. a **.*  i*i.» 

.m*  to.*  **.!  «i.*  i m.*  i*i.i  i*!.i 

I .«•  *>.*  to.*  to.*  I**.*  1*1. > »•*.* 

1.1*  to.*  to. I fto.t  |*|.»  1*1.*  Ito.* 

Ito*  **.*  »•*. I Ito.*  Ivi.l  1*1.1  I**.* 

/to*  *«.«  to. » * to.  I ioi.  i 1*1.1  I**./ 

I .to  *».*  •*. i ito.*  i*i.*  i*i.«  i*».t 

a. i*  •*.*  to.i  I**. i i*i. * ui.i  i**.« 

• .to  **.«  to.  I IM.I  1*1  .«  1*1.1  IM.I 

I.W  to.*  to.*  Ito.*  |*|.a  I**.*  M.I 

».a*  *i.«  •*.*  im.i  i*i.i 


*.* 

*.* 
to.* 
•«.e 
to.* 
to. l 
to. I 
to.  I 
1*1.  * 


1*1.1 
1*1.* 
1*1.  • 


to./  Ito.  • IM.I 


«.* 
•!.* 
• a./ 
*#.* 
**.  I 
**.* 
l*i.* 
i**.* 

a**.* 

a**.* 

i**.* 

in.* 
ui.i 
in.* 
ii*.  • 

n*.f 

ii*.* 

ii*.i 

•to.* 

!**.! 


•*.# 
• l.» 

a*i.» 

i*a.* 

in.# 

m.a 

n*.e 

• i*.* 
II*.! 

• I*.» 
II*.  I 

• 11.1 
111.1 
III.* 
II*.* 

Ito.  a 


M.t  Ml.* 
Ito.*  1*1.* 
1*1.1  I**.* 
ito.*  I**.  I 
to*. I It*.* 
III./  II*.* 
II*. I III.* 
II*. I ll*.l 
II*.*  II*. • 

II*. I II*.* 
III.*  II*. * 
ii*./  ii*. i 
ii*.i  ii*. a 
ii*.«  ii%.i 
ii>.*  ii*. » 
in.*  in. 


111.4 


1 1.* 


in.*  ii*.* 


•*.  i 
to.* 
•*.l 

•a./ 

u.« 

to.  4 
••to 


*!.» 
to.* 
• *.> 


1.1  •*.«  *1.* 


1*1.*  I**.* 

i*i.«  a**.# 

1*1 .*  I**.* 

to.*  I*<.* 
to.*  1*1. « 

**. a i*i.* 
•I.*  *•. a 
•*.»  •».» 


!**.• 

1*1.* 

1*1.* 


I**.* 

Ito.l 

1*1.* 

1*1.1 


I**.* 
I**.* 
!•*.« 
!•*.» 
1*1.  • 
1*1.* 


I**.#  I 
IM.*  I 
1*1. » I 


to.  I to.  I **.* 


t.l  1*1.1  ••.* 

a.*  i*i.i  •*.* 

■ .*  *i.i  to.* 


I ii.l 
# <l.i 


k.*  •!.*  to. * to. J 


ivt  i*v.*  in.*  in. a ii*m  ii*.#  iio.a  ito.i  m.a  a/*.a  i#*.*  i#*.* 


b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


mt  Mil  11/iam  am  mu  t.m  *w  «*»*«•  /wii  imiiii*  iu 


1 to**  to"  toll  MM  ll/l  1*1.*  !•».*  Ml 

»•**  i.**  i.m  I.**  tovti.iu  u * 

i i*i  »»>*.*  *•*.*  i*i  to*. i s»i.i  iwutMii  i*  *.*  * 

t*l*ia  *•** I *.|M  *W"f  *.*«a  l.lir  «■!•  l***l  toll  i*a 

111  »»*•-»  l/ol.a  VI  *»*.#  *•*.#  ■ IMMlI  l*/l  1.1  i.t  Ik/I 


I/a  ttlM  MW 


Ito*.  aitoiito 


M.*  H4  to.*  to.* 
• ».l  **.*  ft*.*  ft. » 


»•*  1 1 Ito.*  I to.*  I**.*  Ito.*  M*.* 


M.I 

»a.* 

»*.* 

»».* 


M.I 

•a.* 

ii.i 

•t.a 

#*.* 

to.* 

to.* 

•a.* 


#*.»  **.* 
»*.*  i*. a 
ta.a  ra.* 

»t.*  i*.* 

**.*  >/.* 

• ».*  »*.i 

**.*  *t.* 
w.i  *«.« 


•*. a *a.*  s v ■# 
a*.*  fti.r  a 


r*.» 

#*.# 

**.* 

#*.* 

»*. i 


#!•* 

to.  * 
»•.* 
#*.a 
#*.* 
M.I 

• l.« 

•l.« 

• l.l 

• •.a 

• i.i 

•i.« 

•i.* 

•».« 

•*.« 

to.* 

**.* 

r».r 

I*./ 

»#.* 

*1.* 

•*.* 

•!.* 

*1.* 


ft*.*  •#.!  to*  to. 


•i.a 
• !.* 

•i.a 

•a.* 

• »-/  •«.•  •*.» 

• a.a  •«.*  **.* 

• UI  M.I  •*.* 

•a./  •*.*  *a.« 

• ».*  •*.*  *i.a 


to.#  #«. i 

to.*  ?».i 

»*.»  #a.* 
»#.*  •*.# 


•*.*  •>.* 


u.1 

•i.i 

• i.* 
to.* 
to.  | 

r».  a 

to.* 

#*.* 

to.* 

• a.* 
**.* 
*i.# 


• ».* 

•*.* 

•».*  •*.* 


#*.» 

**.# 
»!.* 
»*-*  >U 
*».*  to.* 

»*.#  to.* 


w.i  •*.*  a*.a  #*.*  i4 


*****  to.*  •».*  •*.#  «!.•  •#.*  *•.*  **. * «*.#  M.a  im.i  to.* 
Ml  *f.i  to.*  m.i  im.i  mi.*  to*.*  to*.*  im.*  a*a.«  t*a.«  to.* 


to.*  MM  *14  •*.*  M.t  M.I  •#.* 


Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-87 


Cutback  Scalloped  Mixer  Modified  to  Fit  Within  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flow  Simulation;  Configuration  8A;  Condition  7609 

Model  Data  Measured  At  15  Ft.  Radius 


1'ia  uw  an  te  mwi  m«  aan  ei/ae/vt  khi  aatu 


Mi  l.ee  t.l» 

iai  I»I«4  0M  Ml  aee.v 

»*  ia/MS  e.eie  *.*t*  iww  i.m* 
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i/i  ■tin  taw  mu  ar  win  aara  ikim  uawi 
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iw.i  let.e 

tea. a let’.t 
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lea. I lee.* 
iw.i  **«.» 

IW.I  IW.I 

iei.«  ie*.a 
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lea. I II*.* 
let. I .**•! 
let. a iva. a 
let./  10*. a 
ie>.«  ie*.e 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  frecfield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Cutback  Scalloped  Mixer  Modified  to  Fit  Within  7.6  Inch  Engine  Extension 
Without  Engine  Secondary  Flow  Simulation;  Configuration  8A;  Condition  7610 

i.)  Model  Data  Measured  At  1 5 Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Severe  Cutback  Short  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  10A;  Condition  7802 
Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Severe  Cutback  Short  Flowpath  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  10A;  Condition  7803 

a.)  Model  Data  Measured  At  15  Ft.  Radius 
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b.)  Model  Data  Scaled  io  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-93 


IA»«  m.  u 


l.»b 

I‘»  »*M-.b 

i/»i»  (>.(•; 


•/»  uitn  »*m 


170*1.  ‘f.ulM 


>%.« 

IM 
V/.l 
VI.* 
VI. ■ 
VI. V 


ll.f  VI.  • k>, 


I ».»  ».».* 

»*./  I..  I 

11.1  Ik.  I 


•lit  tilt  Ul/.bSII 

M|»>M  II 


•'HI  l\  I lb* 1 1 1 
"•*  1*0. M IM.I 


»».« 
f/.' 
V.  ,l> 


V*.l 

M.> 

l/.k 


»!.* 

M.t 

• *.*> 


kl.l 

kk.l 

•».V 


H..b  M.l 


V >1.1  ».| 


kl.k 


k/.v  kv. I 


**■«  *».»  kl.k  **.* 


i»  • »./  kk.t 


kk./  •'.<  *v.k  */ 


«>.»  kl.l  kl.k  «M  kk. 


»-.  » 

kk. l 
k>.  V 

kl. k 

>».l 

»S.I 

kk.  | 

kl. l 


k/.l  k|.k  ««.«  kl.k 
k.  *k  Vk.  » 


Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


a. /.•/*• 
•••.•••a 
• »•••  • 


<•  I 

*#•»  <•. 


• « t.a 

• .•* 

IUI.I 


*M  •*  l/»  (t l(M 


a/M.  klMtl.1 


K... 


»/.• 


»•*«•  rTlJ 

la.*  >!•* 
*»./ 

»••• 

•1,1  •».. 

*«•» 


•».» 
*»«• 
• :.« 
»..t 


Mat  »a'-.a»  I.*.**  4.*. 

•#.*  »».»  K.a 

•*,/  •»••  •'a  la,l 

a.*  »..*  a».l 

».  • Mat  «».i 


• V**  1%  alMtll 

lau,*  | »•  ,v  la-'.a 


la.t 


/ 


»•.* 


•a.I 


»%.» 


f.  .< 

•a  ■/ 

•a  ./ 


I.., 


>1.* 


• •a» 


rial 

• la* 

•l.l 


at.* 


».’.a 


• la*  »-.«  a I .a 


•*.a 

» a.  r 

*a  .* 
» . V 


•a. t a*. I 
a l.a  ••«» 


*».*  •!.» 


u:  a I.  a • ..» 


**.»  »•.*  M.a  *a  ••  *».*  %•>  I 


••.a  ai.a  «|,I 


KM  •*». 

*a 

Mat  •*. 
••a  a* 

•aaa 

**••  •*.« 


. Ilia  a KM 


III.*  ||«. * laa>.% 


S 


••.  > M.l  la.l 


»>.l  *«.( 

•*.•  • %.« 
H.»  K.l 


*a.l  I*.  I 
•*.l  It.* 

»*.l  tt.s 


Measured  model  and  scaled  data  arc  freefield  and  have  been  adjusted  to  leflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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a.) 


Severs  Cutback  Short  Flow  path  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  10A;  Condition  7809 

Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  arc  freeficld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Seve«e  Cutback  Short  Flow  path  Mixer  With  Engine  Secondary 
Flow  Simulation;  Configuration  10A;  Condition  7810 

a.)  Model  Data  Measured  At  I S Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


a. • • 

a.*. 


• i.t  Hi.  *!/.•/»»  mii.  ial«>  t.  y|  >i*  . 



•il*aii  tit  - 

w.t  it. a 


•m  ••• 

• 44  ,»1 


III  I a.  w.e 

lltll  l.i  M. 

lit.. 


*»  IWI  « 

;*• 

..l 

m IM. 


in 

/.il 


•MV.I.*|I  1* 

ana  in  . • *•  l 
it  at 


*ii  itt  lit,. i i.  «i.*  i/t  m.i  Hi.*  « ,,n  . . , , 

*********  '*••••••*••••••**••• ••••••••••••••••••••••a. •••••••aiaiiii»iiiiiiiiiiii«««#«#»«#.«.aiiiii.#.».»i#«....« ...... 

Vt  titaai  iit> 


• •X.  tl-l » |*l 


**•<  •*'  t*.*  m.i  .11.1  i.i.i  m.i  im^  , 


a*. I 
a*,  i 
• ».* 
ra.i 

ta.i 
>*.t 
a*.i 
a*,  i 


tt.t  ti.  • 
tl.t  Hw 
'*  t ti.i 


• j.i  ti.i 

»*.»  *».a 

ti.i  Ti.i 

ti./  ti.* 

• i.i  ii.i 


• /.l 


a ».i 
*!.• 
*/.# 
• •.a 


a. .a  .i.i 
ii.*  a t.i 


S 


ai.i 


•*./  a/.t  .t.i 


tt.t 

tt.i 

tt.i 

H.t 


tea* 

tu 

ait* 


t..t 

lt.« 

»/.* 


hi#  ta . * 
ti.i  tr.i 
tl.t  ft.* 
••.a  *#., 

ti.i  t*.t 


• tit 

tl.4 

ii.i  at..* 
t».i  tl.t 


aa.a 
•a.  i 

at.  t 


a*,  i 
aa.  t 
a.. i 

M.I 


•l.l  M.l 
•l.l  tl.t 
a t.a  at.. 


M.I 

tt.t 

• a. i 


• i.i 

ti.a 

»*./ 


•*.»  .*.%  ti.. 


••■.a 

•t.a 

ti.t 


»i.a 


»»..  tt.t 

*..•  I..* 

• t.a  at.* 

ti.t  u,i 


t*.a 

tt.t 

tt.t 

•t.l 

tt.t 


•t.a  ta.a  I... 


•*«» 
at. i 
at. I 
tf.t 


?Wi  »M  lt.l 


•l.l 

t*.l 

ti.i 


Ii.i 

Ii.t 

M 


•a.*  *t.»  ae.a  tea. a n.«  •«.» 
•a.  a if.a  t*.«  *|.e  **.l  at.* 
•i.t  ta. a 


Measured  model  and  scaled  data  are  frecncld  and  have  been  adjusted  to  reflect  the  atmos- 
pheric aosorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Seven  Cutback  Short  Flowpath  Mixer  Without  Engine 
Flow  Simulation;  Configuration  1 1 A;  Condition  7905 
a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  treefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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Sovara  Cutback  Short  Ffowpath  Mixer  Without  Engine 
Flow  Simulation;  Configuration  11  A;  Condition  7906 


a.)  Model  Data  Measured  At  IS  Ft.  Radius 
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b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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»*d  la.  a 
»'.•  lid 

•I.a  et.e 
•»..  wd 

•/.•  ear* 

tl.t  ta.a 
Md  a.. I 


•a.a  »a.t 
it. a it.* 
i i.e  h.e 
••.  i H.e 
It.e  f/.t 
fl.l  la.a 
li.t  el.  I 
• I.e  el.t 
tl.f  tt.l 
el. I u.1 
ae.t  ta.a 
ta.e  a*.  I 
It. • ll./ 


*v  .a 

a Id 
e»  I 
**./ 
V-.fc 

ta.a 


'».!  a I.e 
tl.f  M.f 
••■t  .t.l 
• I. I Il.t 
Hd  e.» 
ll.l  a.a 


• i.i  lid  ee.t  •*.« 


af.t  tf.*  «id 


•t.t  it. I ff.f 

ltd  IM  ft.t  »l,*  ft.t  f/.t 


Measured  model  and  scaled  data  are  frcefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-101 


T 


Severe  Cutback  Short  Flowpath  Mixer  Without  Engine 
Flow  Simulation;  Configuration  1 1A;  Condition  7907 


a.)  Model  Data  Measured  At  I S Ft.  Radius 


t'*w  in«  Ms  l«  liti  wit  u//»/m  w»n  *ai  is.  t. sum  .*>  i*  i.*.|ti*.  Ni» 


eet*  IV' 

M.  i. 

IIM  Ml  |1M 

ll/M«  «>.« 

••a  mi  aa*i 


I.W  l.«*  I.*» 

► *.•  im  ave.e  »*o.4 

>.vS  s.<«*  l.l/t 

H4.4  ■/ 1 \\%.t  ItM 


1/1  MI4N  IM  «Ml 


nt  auu  mm 

•mi  a ••  vm  • 


!».•"  ItkM 


i.s 

S.S 

e.e 


i.l  M.»  WUl 


al.» 
«l.l 
*.  .* 

M./  I 


0.4  ».»  k.k 

•/.*  *».»  *1.4  h.;,l 

4/.*  •».*  %*.,  M/.. 

• I.l  •!.«  Kl.>  1*4.4 


t **.l  *•».•  Kl.t  l.kal 
M.l  IhS.I  Ilk*  I lak.  i 
Mt.v  I Iim*  II*. I III./ 


• to  H.«  w.i 


■ >w  *»,»  w.t 


of. I *4.#  *».( 


*o.4  *».•  hl.i  Is*. 


I.l  M.t  !**.« 


iM.l  1*1. 


».#  1*1.4  U-s.l  It'. 


•*>••»  ii*. » ii«. * nr.* 

Ilk.*  Il*.<  II*. < II*.* 

iii.«  in.*  ti«.a  n*. i 

• •/.V  III.*  II*. » III./ 

in.*  ii*.*  n*. i it*.* 
i ii*.*  ii*./  nr.*  ii*. i 
> ii*./  ii*.*  ii*.*  • i*. i 


*1.1  *e.i  *».i 


M.«  w.i  w.i  in.* 


.1.*  Hk.l  lt*.«  1*1.4  i 


•• .»  **.» 


»*.» 
**.  i 
«*.! 


» 1*1.*  Iv*. 


W.t  **.*  1*1. « 


•*.«  **.»  it-i. a 


a**.* 

Ik*.* 


#*.*  •/.» 


**.»  **.*  **..  i*i. 


i.l  *4.*  **.* 


4*1.*  114.4  I**.*  U»,l 

I**.*.  1*4.*  i**.*  !•». . 

!«*.*  1*4.1  1*4. « 1*1.* 

a*4.k  »4A.|  l*k.»  «»•./  •■>*.•  |l>l.* 

**»•  I •**.*  |w*.*  |4*.l  lo-.l  14..* 

1*1. » •**.*  Iv*. I 1*1.1  4*1. * !**•• 

•«/.»  44/.  I IN.I  1*1. « 4® 4.4  *1.0 

**.l  **.*  *4.4  *-.* 

*•.*  *4.1  *••!  4*. 4 

•*.4  •*.*  **..  41.* 


If.*  I*.  I 


I 


b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


»l*  14-  »»\  IO»  list  1 4tl  *4/. 4/1* 


M.4I4  *4 1 U 


a*ia  v*i  I 


*#444 .44* . 
1*4  *44 


•4. 444*4*44* 444 *44*1 


V law  WI*MI  *44 

W»  Mil  MM 

'•*.  I.W  IM  l.w  l.w.  lM.l-tl.lt 

I444  IM  I'W.*  44*.*  14  1 4**.*  »!*.*  Iw*wll.4t 

IW  aa/ltl  * .*  » 4 *.*»•  **VWI  •.«**  I.l. I *414  I*  l 

• **  li/I. * III*.*  */»  m.t  i'M  * 141*111 


»»*./  »./. 


'••••••••••••••••a 


a/l  a 


.14*1  l 


I/O® . kites  *44 


**.4  I**.*  II*.*  I/*.*  II*.*  I**.*  II*.*  1 4* Ml 


»*./ 

14.4 

»•.• 

Ik.* 


I*.*  KM  1*^ 


M.4 
»*.» 
•*.* 
II.* 
II. I 


i.*  is* i ei.i 


I*.*  1/  .4 


ll.»  41.1  *l.« 

**.*  a*.  I 

*1.1  *«.*  4*  .4 


*4.4 
41.0 
4/.  I 


#1.1  04.4 

**.*  ae.* 

#*./  *a. a 

44.1  41.* 

*1.0  44.  k 

*«.e  a*. i 


*/.*  *i.i 


i*.# 
i>. a 
»*.* 


I*. 4 

»4.  I 

Ik. 4 
Ik.* 


*4*4 

4*0* 

41** 


4*.l  44.4 

41.4  *4.4 

44.4  *1.4 


#4.4 

ii. a 
II.  I 
14.1 
l«.4 
•#.4 


#*.* 

•4.# 

»4.4 


44.4  ll.® 


I«.4  II. 
11.4  14.# 

lk.4  #4.» 
• #.*  14. 1 


41.1  •*.  I 

l».l  H.l 

*».l  •*. I 4k. 


K.  • 44.1  »*. 


k.4  *4.k  44.1 


4 1.  I 4*. 4 44.4 


k».k  *4.4  4k.  I 41.1  k*.4  >4.4  *k.t  1 1 


>.4  lO.I  *1.1  4#./ 


k.4  #|.4  * «* 


44.4  04.1  0%./  04.1  04.1  41.1  0*.k 


*4.»  11.4  IM  *4.4  14.4  N.l  10.4  41.4  44.1 


Measured  model  and  scaled  data  are  free  I :e  Id  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-102 


Sever*  Cutbock  Short  Flow  path  Mixer  Without  Engine 
Flow  Simulation;  Configuration  1 1 A;  Condition  7908 

a.)  Model  Data  Measured  At  1 5 Ft.  Radius 


U*  ItW  »U  I»  tv»*t  IIH  Mil  U» II  Milt  ».rr»  • 

•*!•••*  IM  IM 

MM  Ml  M MM  MO*  t*/k 

• 4.  /.**  l.«v  l.kl  |.M*  Mauvl  tin  M 

lie  •••  on.*  mi.*  iti  a*/..  kat.a  •■ttni.Mi  t» 

*•«  u/iii  ».«u  • .*«»  *»/■<  *.•.*  i.nr  mm  i«w  >*»• 

•It  i»t  ie«i.»  I.  ii. % •/»  •*».!  ***.•  ■ iai«  hi  ta/v 


i.t  l.t  ».t  *.•  4.*  *.*  ».l  k.ll 

t.»  *.*  k.t  k.i  l.l  l.l  ».# 

i.i  1.1  •.»  l.l  l.l  l.l  e.e 

ll.l  M.«  •*.•  M.l  w ./  «i.|  »«.l  «t.l  I 

• l.l  at.*  *#./  m.i  «i.t  at.  • tee./  . 

•4.4  M.l  ••.•  M.l  M.l  */.»  *M  IM.I 

M.l  •*.*  *1.1  *M  *•.'  M.l  III.*  Im.I 

M. I M.l  ll.l  *1.1  It.l  M.l  iM.I  m.l 

I..I  H.«  M.l  H.i  H.l  lit.}  III.*  III.* 

*•.«  M.l  *1.*  M.<  1*1. k I**.*  III./  II*. I 

M.l  M.l  *1.1  .M.l  III.*  1*1. • 1 1*.*  III.* 

M.«  M.l  **.  I |*l  I I**.*  II*.*  i:a.*  I.*./ 

•a. a m.i  ■**.*  i*/./  •**.*  in.*  n».*  i<*.i 

*».»  m.i  •*/.*  i*..*  i*r.*  in. i ii*.*  ■ /m.i 

I**.*  Ml./  I**./  MSI  I**.*  l.l.*  II*. I t/*.l 

le*.*  1*1.1  ICI.I  I* *.*  Im.i  l./.*  II*.*  »/*.* 

■MM  **|.l  1*1.1  l*>.®  IU.I  III.*  II*./  II*. I 

**.*  IM.I  I**.*  t*«. t MM. 4 III.*  II*.*  in. I 

M.l  tvv.t  1*1.1  l*».*  I**. I IU.I  II*.*  II*..  * 

M.l  .**.*  .*!.*  1*4.1  I**. I II*./  II/.*  III.* 

M. , !«*,.*  1*1.*  .**.*  III.*  •**./  IK  .*  II/./ 

M.«  Iw.l  !*>.*  I**..t  l*».  • I**.  I 1*4.1  II*. » 

M.l  IM.I  I*/.  I a*  l.l  I*/.*  It/.'  IM.I  I**.* 

•*.4  IV*. 4 !*>./  |*4.f  !*•.•■  I**. 4 1*1.1  !*..* 

44.4  I .1  •*»./  1*4.*  It*.  I IM.I  I**. I !«*.« 

M.l  **.*  |*/.t  1*4.*  1*4.1  1*4.  r 1*4.4  |**. 4 

*».*  * ,4  1*1. « III.!  1*1.1  !••».*  |ll.l  10.. 4 

«M  ././  iim.i  m.i  ••*.»  in...  i»/.r  i*i.* 

44.*  44.*  I**. I l*l.«  1*1.1  1*1.1  I'  1*1.1 

*4.1  *1.4  41. » 44.4  44.4  44.4  *•.*  .4.* 

41. « *4. • 44.4  41.1  41.  » *1  . •».*  4l.4 

• 1.4  *1,1  4..1  4*.*  41.1  4'..  4*. I 4*.  4 


. m.i  i }/..•  m.*  ii*..  lit.®  ..*.»  ./».*  i/i.®  I/®.*  mi, 


b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 


in*)  •/**  «lt  l*  IiikI  fur  rati  *•//•  n* 

i. .. ..... i 

r*  1*44  4 1*4  *4  4 

•■I*  Mil  W* 


l«l.f  III  •/«.* 

I.*I4  •*/*»  *.4*4 

,11.4  a/s  411.1 


M.l  1 4 v*  l*/i  •*•  ., 

laiill.U  I* 
l«4*ll.»|«  1/ 

1*1*  1*4  I I **•  I 
a I4il.ii  • |l/-.  i. 


**.*  M.l  K.I  4*. • 


• l.l  I*./  Tl.w  *1.1  I*.*  *4.4  1 4.  a *4.4  • •.  | •*./  14. » 

»/.*  *4.4  *4.*  »4..  *4..  »*.•  *4. • *4. • *••»  ll.l 

*1.1  *4.4  14.*  *>.l  **.l  *1.4  .4.4  *1.4  II.  • 4*. 4 ll.l 

*4.®  ii.*  **.%  I*.i  »*./  *4.*  H.l  a*. a 4*.  a *1.*  ll.l 

>*.*  ii.i  r*.e  i* .*  *4.i  i*. i i/.i  ii.*  */. I *«.4  «*. i 

la.*  *4.4  *1.*  »*.*  **. a */.a  a..a  •*.•  41.4  *..4  at.* 

*».l  *».»  ll.l  »•.»  *1.*  *..*  *4.4  •*.*  »..*  •../  *4.4 

•*.*  *»,»  *•.*  •*.»  *1.4  II..  *».4  •*.»  4.  .4  4.  .4  14.1 

**••  ll.l  ll.l  *4. a al.v  *a«*  14.4  a*.*  »l.l  »*•  I »*./ 

**.4  **.4  ll.l  >a.4  a*. 4 at./  #4.  / ll.l  ... » *4.*  a... 

•*./  fa.*  II. / I*.*  4*. a */.»  1 4. 1 II.1  •!.!  Ii.i  I*.* 

ft. I *4.*  /*.*  ii./  H.l  a/.r  / •.  I *1.1  a*.*  a*. i I*. a 

»».*  *4.1  14.4  *1.1  44.1  •/.«  41.1  ••.*  ».-.»  • l.  • *».* 

•i.l  *4.1  **.l  *1.1  *4.*  a.  .a  */.4  • ..<*  a .l  I*. 4 *«.* 

*1.1  II.*  *4.1  l*.*  *4. a M.a  a«. • a*. 4 /»./  II.®  a*.* 

*®.4  l/.l  *4.4  *4.1  te.l  *4.4  a*. 4 Ik. • II.*  *4.|  **./ 

*4. • ll.l  *4./  la./  11.4  K.I  K.I  11.4  la.*  */.a  •!.* 

4l.|  K.»  »>.*  II.*  M.4  *•.»  *1.4  14.4  •/«•  4k. 4 *4.4 


ft.f  K.I  /*.*  ll.l  ll.l  •/.< 

»*.*  ll.l  14.4  ll.l  44.1  •/.< 

*/••  *4.»  *4.1  H.l  *4.*  a... 

•l.l  It.*  *4.1  *• .4  14. a II. 


|4v*  *t.|  K.»  */.*  *1.*  K.4  • •.*  11.4  14.*  I/.4  4k.*  44 

Ilk*  *1.1  af.4  I*./  II./  II.*  It. 4 *4.1  I/.  I 44.*  4®. | *4 

4*4*  •*. a •*.•  a*.e  aa.l  *1.*  */.•  >1.1  a*.  I a*. a •».*  .1 

vm  Ii.i  a/. I *t.a  *4.1  K.I  I*. 4 *«.l  **. i *l.t  4t«*  at 

• 1*4  ti. a to  .*  */./  *i.«  *a.i  *4.4  *4.*  ai.4  44.  / *•.«  /a 

•004  44.4  k/.a  I*. a ».«  a I . a at.  I a*.k  aa.l  *®.k  44.  > ak 


a*,  a aa.4  *l,a  *4.e  k/.l  4/. 


•a.i  •*.*  ii.i  /*. 4 


Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


Sever*  Cutback  Short  Flowpath  Mixer  Without  Engine 
Flow  Simulation;  Configuration  11  A;  Condition  7909 

a.)  Model  Data  Measured  At  IS  Ft.  Radius 


tl«<*  tie*  *14  I-  IlrtH*  tut  Mil  SI/II/M  U H I ■•II. 


#.*.  4.14  I.M. 

lie*  III  MU.*  *•*.#  III 

• * 144*  I I 4.IH  k.  ♦«  U/ll 

Hi  •*»  • 4*4.4  l#W.»  •/» 


M|*MI  IM 

4.14 
ft#ft.l 

i.«n 


•HI  llbi  ik/t 

i.k*  INIVU.IW  4* 

1*1.1  Imuil.iu  t» 

1.144  Mil  14.1  MX 

10,1  • 1*1(11  I ll/I 


l/»  Ull«  kMt  Wll  41  f Mill  *m  |l.klt  •*»|U4 


• ».» 


*.» 
ee.k 
•4.4 

*4.1 

•%. a •*. » 


W.I  Ii4.k 


».*  #.#  *.* 


• ».*  M.«  W.I 


l.l  *1.1  kk.l  M.i 


•*.#  *1.1  4#. I 

41.4  4k. 4 

*«./  4*. > 44.4 

44.*  44.4  14*.  r 


U*.*  II/./  Ill 


1*1.1 

IU.I 
IM.I 
14/  .4 


»4»,4  |4/.*  iM.i  III./  Ill 


l.l*  **.*  44./  1*4.1  14/ .4  1*1.1 


M.I  144.*.  Iw.l  l<v».0 


14.4  I4/.I  Iw.k 


**.•  141.4 


I4l.*  IM.I 

•4*.4  Mk,|  || 
14*. I lk*.l  II/. 
144.  V Iv*.  I II#.  » 

•4*.  » l4*.»  144.4 
l4*.4  *44.  I k4*»4 

l.l.l  1*1.*  144.1 
14*.  * 1*1.4  141.4 
144.4  ••*.#  144.* 
1*4. > 1*4. * |4*.‘ 
14*. I .44.4  |44.* 
••*.*  1 04.  I Ml.# 

I*#.f  IW.I  >4/. 4 


.4  II*.*  !!«.) 
.1  1/4.*  Ilk. 4 


/V.  f I/*. 4 Hi,* 

llk. *  •#!.*  Ilk.- 
. Ilk.*  l/w.l  III. | 

lll.  I II*. 4 •!•.* 
I*.*  It'. 4 II*.# 
II.*  II'. * II#. « 


It  1.1  I44.1 


l*.l  M.* 


*/.*  *4.*  *1.1  *4.1 


4 1.  I «|.l 


... 

II  ... 


b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Woise  At  1 200  Ft.  Linear  Distance 


1/1  101*  **4* 

1/44.  *114 1 IM 

•MAI  I*  *444111 

•*.*  >w»  M.4  *4.4  144.4  lie.#  1/e.e  llk.l  1*0.#  lie.*  !•##.• 

•1.1  *4.4  *|.*  f 1.4  l».  I »*.*  Ik.4  te.l  »..*  M.4  *1.1 

I*. 4 *k.4  I*  .4  I*. I 11.4  M.*  I*.#  11.1  »*.*  ft*.*  »*.# 

ft. I I*.*  M.I  I*. I I*. I 14.4  *1.4  *4.1  *4.4  41.#  tk.J 

I*.*  Ik.*  I*. 4 I*.#  It. I *4.#  I/. I *t.k  *1.4  4/.k  *1.4 

14. f I*. I II. I *4.1  *4.1  »|.A  *1.4  **.4  *#.*  4#,/  44. • 

n.4  If.  | *1.4  *•.*  ftk.k  *k.  4 *4.*  *4.4  *4.4  4/.I  *1.* 

**. ft  »*.#  *•.#  M.4  •#.}  *4.4  •».*  *4.4  44.1  4 1, 4 *1.4 

I*. 4 Ik.k  Ik.*  *4.4  •.'.*  *4.4  44.1  *4.k  44.#  4 U k M.» 

tft.ft  II. | lk.«  *4.4  #l.ft  el.*  #4.4  *4.1  4/. 4 ftl.l  *4  •* 

Ik. I I*./  *4.  * *4.  ft  kl.ft  Ik./  ft*.*  *4.1  *4.4  H.l  *1.* 

14.4.  I*.*  !*.•  *4.4  *1.4  *1.1  • *.*  •*.*  •*.*  11.1  M.I 

I*. ft  Ift.l  II.*  14.1  *1.4  •».*  41.4  M.I  *4.4  .VI  I.  .4 

•*. i *».»  ir.i  **.#  at.*  *i.i  •«.  i •*.«  •*.*  *1.*  iia> 

*•.*»  Ik. ft  II. I I*.*  ft*.  I •*.#  *1.4  *f  .4  •/.*  *1.4  I/. I 

•I.*  Ik. | Mm  **.*  *4./  •/.»  •/.*  *1.4  kk.4  14.#  <4.4 

I*. ft  Ik. I Ift.l  Ift.l  14.*  *|.ft  *1.4  *4.1  I4.|  lf.4  ft*.* 

*4.*  if. 4 ift.l  i*. i ik.i  kft.*  *e.e  *•.#  **.4  I*.*  *i.i 

•1.4  14.1  II. I Ift.l  I*. I 14.1  **.*  •*.*  I*. * *V. 4 44.4 

M.I  ft*. ft  tl.ft  *1.4  Ift.l  **•*  I ft.  I *l.w  M.k  ftft.k  kl.l 

• I.*  ftft.*  *4.*  II. ft  I..I  Ik.a  */.«  *4.1  ft*.  I ftl.l  *1.1 

*4.1  *l.ft  **•/  •*.*  *l.»  *1.4  14.1  **.4  *1.4  ft*.*  »4.l 

ft*.#  ft4.|  ftk.ft  ft*.*  ftl.ft  •*.*  ftft.  4 *#.  * >1.4  >1.1  /!.* 

•4.*  ft*. 4 ft*. 4 *4. ft  ft/.*  ftl.l  M.I  ftft.#  ftl.ft  41.1  11.4 

*4.1  ft*.*  ftft.t  ft#.#  ftl.l  ftl.#  ftW.ft  **. I »*.  4 /l.l  4.4 

•l.l  •*.•  *4.4  41 .»  41.4  44.4  4*. ft  44.1  14/.*  I*|./  ft».« 

4*.  I 4ft.  I 44.4  141.  | 14/ . ft  IM..  >44,  * Ikft.l  I#*./  Iwft.4  4#.4 

4*4.  % lie  I im 


ftl.ft  ft*.*  1*1.1  44.1  ftl.ft 
• ».•  •«.*  ftl.l  «*.*  *l.e 


Measured  model  and  scaled  data  are  frcefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 


B-104 


% 


Sever*  Cutback  Short  Flowpath  Mixer  Without  Engine 
Flow  Simulation;  Configuration  1 1 A;  Condition  7910 

a.)  Model  Data  Measured  At  15  Ft.  Radius 


»»•••  *'«*•  mc  it.  *ow»et  ••  \e  mu  ei /.#/»»  u*n  ••in  i. o/i  Main  .i*r<  ifk.iin«  i>i. 

"•Ml  IM  HIM!  IB*  rt|«MI  IM  MlMtl  • V. 

•«ie  »u i U*  im  tiro  it/i  w.o  w.w  •»/•.  w.v  «,.« 

».».  Ml  r.u  Ml  Ml  IWIUI.M  it  a 

ll«*  III  IWi.l  M.t  III  «0I.I  tWI.I  lw*ufel.a.*  it  I,k  » t.k 

*"t<  IB/I  I I W.BIO  «.M«  IMII  #.*»•  I.l«k  Mai  lei  I I III  I W* 

VII  HI  I«M.I  l.ll.t  */|  aww.v  in.t  a launtil  ta/s  *.a  «.t  h/i  t.a  l.i 

••MMIIMMtlltlltMIIIIMIIIIMtttMIMIMMtlMtlMIIIttlMtlltMMtMIttlMtMMIIMIttttllMItlMttllMItlMMI  ItlltMlMIIM 


I/I  HUM  tMv  "Ml  all  Will  till  It.  *»  I Ul.Ut 


•tae  t.t  ».»  tat 

. M*e  laal  Hal  M . I 

alal  •*.»  M.l 

all*  Bt.l  Wat  |«.« 

..eo  «M  BB.a  m.l 

aa»  l*ak  Hal  K.l 

• III  W.l  »,.«  VI. I 

.aa*  ll.l  tl.l  ll.l 

•Vw»  ••.  I tl.l 

.1  M t|.l  ll.l  tl.t 

• Mia  «t.t  tl.t  »l  at 

l.;«  IM.I  lav.  i M.l 

.MB  -w.l  iMaat  Iwl ./ 

/ .aa*.  t»,t  »».a  liat.l 

a.t*  *%•*  flat  IM.I 

t.lfe  *1.1  •*./  Iw.l 

a. MB  •*.*  BB.a  IMa.l 

t.iat  **.•  it.  • ibo.« 

t . taa  •*.»  BB.a  IwW.B 

t. W*  11.1  BB.B  lit.. 

M.l  tt.t  Ba.t  law. I 

I..*  Bl.B  tt.l  IlMa.t 

tt.e  bb ./  •#./  too. a 

ak. t  Mat  tl.t  tt.l 

i-.ta  tl.t  Bl.a  Bl.t 

ii.i  b*.b  B*.«  B».a 

at.«  •«.•  B. .«  BB.  • 

V .a#  Bl.B  It.B  tl.t 

*!al  *••!  tt.l  tB.a 

•v.«  K.a  B.  • V BB.B 

|av.  B.ta  ta.B  1 .U 


• 1*1  tit.,  til.*  lit./ 


e.e  a. a c.e  b.b 

0.0  o.r  •.•  B.B 
a.B  B.b  t.«  o.la 
•a. a aa.*  ••..  Bi  .B 
B*..  K..B  *t.w  l*.| 
•a.  1 l*.a  aa.  a BI.. 
bi.b  Ba..  *t.a  a:.a 
•.’.I  •/.*  aa.a  aa.  ? 

Ba.*  BB.I  aa.  B tf.a 
va.l  BI.*  **,|  ,w.l 
BI.B  BI.B  •«*.*  ||  ..a 
•B.a  IvB.t  laa./  lt'..B 
H • It  I* I .Ba .b  I b . . B 


• va  .B  Iwa.B  Uv.t  I ta.B 
It  a.t  lt.1.1  ItaB.  I IBB.  | 
iva.a  |.  «. a |<«,r  itt.l 
Iwa.B  lw*.w  lata.l  Itaa.B 
Iwa.a  Iwl.B  ita.a  ItB.a 
It/./  ii  a.  | twl.o  it*. I 
lla.l  Iwl.B  tut. (I  la.B.I 

• wa.l  Iwa.a  IWi.l  Ita.a 
It/. a 1 0a.  > lita.B  |.a*.w 
loa.a  loa.B  ittB.B  IuI.b 
Iwa.a  IWa.  I IwB.I  Iwa.B 
Hv.B  IMa.l  tlaa.B  afB.t 
Iwl.B  Iwt.w  twB.B  Iwt . 
Itaa.B  IwV.  a l.-w.w  lt.a.1 

b-  .»  .Cat. a •»#.•  tia.B 
• l.i  BB.a  lal.B  twl.t 
Ba . I B».»  B|.B  Bt.l 
Bl.B  BB.a  Ba. I B. .• 
BI.B  Bit.*  •.  .a  B|.w 


lla.B  (It.  B tia.B  |.k.l 


low. 


B/.B  BI.B  IB*.  I Iwa.  I 
Bl.a  Iwa.B  twi.i  iiw.a 
low.  I I*  B.B  lw*.l  in.* 
Iwl.B  |W».W  lla.B  1 1*.  | 
Hat.*  III.*  1 1 B.t  ||B.W 
IWB.I  1 1 B.B  lll.B  ||I.W 
III.*  Ilf.W  law. I lla.B 
lla.l  III.!  law.*  IIB.W 


I la.  t l/i-.a  lal.B  ila.a 
lla.l  II*. a l/I.B  MB. a 

lll.B  lit. I I/O.  \ til./ 

1.1.1  II*. a II*. * il*. a 
I la.  • II  B.B  II  >./  Ila.a 

111. 1 lla.B  .IB. a lla.B 
lie..  *1.  .a  lla.l'  liw.  * 
Ibb. I III. I Ila.a  Iwa.B 
let. . ii*. I m.a  ini.. 

lul.a  Iwa.B  llw.a  Iwa.B 
Iwl.la  Iwl.B  liw. I IwB.I 
I'tB.t  l.tB.A  ,wa.B  .wa.l 
.wa.*  IwB./  twl.w  Iwl.B 

awa.l  tWl.A  iwa.t  Ba.i 

1 tea.  a Iwl.B  Iw.'.a  BB.I 
tl.t  B*.  I IWw .«  Ba.t 
*».a  B«.B  B«.J  *,.* 


W.l  W.t  W.W  W.l. 


b.)  Model  Data  Scaled  to  Predict  JT8D  Engine  Jet  Noise  At  1 200  Ft.  Linear  Distance 
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Measured  model  and  scaled  data  are  freefield  and  have  been  adjusted  to  reflect  the  atmos- 
pheric absorption  present  on  an  FAA  day  (77°F,  70%  RH) 
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NOZZLE  TRAVERSE  RESULTS 

The  figures  contained  in  this  section  present  the  results  of  nozzle  traverse  testing  conducted 
under  the  FAA  contract  as  described  in  Section  3. 

Contour  plots  of  total  temperature,  total  pressure  and  calculated  fully  expanded  velocity 
are  presented  with  contour  line  values  normalized  to  average  temperature  or  pressure  and 
the  calculated  ideally  mixed  velocity.  Test  results  are  based  on  testing  at  takeoff  nozzle 
pressure  ratio. 
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SUMMARY 

This  report  presents  tne  results  of  hot/cold  flow,  1/7- 
scale  model  tests  conducted  to  determine  static  performance 
of  two  mixer  exhaust  nozzles  for  a JT8D  engine.  The  test 
program  was  conducted  by  FluiDyne  Engineering  Corporation 
for  Pratt  & Whitney  Division  of  United  Technologies  Corporation. 
The  model  tests  were  performed  in  the  Channel  11  static 
thrust  stand  at  the  FluiDyne  Medicine  Lake  Aerodynamic 
Laboratory. 

Three  model  configurations  were  tested.  Static  performance 
was  determined  for  a free  mixer  (Reference)  and  two  12-lobe 
mixers. 

Test  conditions  included  core  nozzle  pressure  ratios 
from  kg  = 1,6  to  3.2,  and  core-to-fan  total  temperature 
ratios  from  1.0  to  2.41.  Fan-to-core  total  pressure  ratios 
were  nominally  .88,  .93,  and  1.00.  The  test  program  included 
69  performance  tests. 

Facility  checkout  tests  were  made  using  two  standard 
ASME  long-radius  metering  nozzles.  These  tests  demonstrated 
facility  data  accuracy  at  hot/cold  flow  conditions  similar 
to  the  mixer  tests. 

Test  results  include  static  thrust  coefficients,  nozzle 
discharge  coefficients,  and  effective  throat  areas. 
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DEFINITION  OF  SYMBOLS 
Cross-section  area,  in.^ 

Real-gas  A/A*  correction  factor,  dimensionless 

Balance  readout,  counts 

Discharge  coefficient,  dimensionless 

Static  thrust  coefficient,  dimensionless 

Diameter 

Steam  thrust,  lb 

2 

Acceleration  of  gravity,  32.174  ft/sec 

Real-fas  stream  thrust  correction  factor,  dimensionless 
Thrust  component,  lb 
Axial  balance  force,  lb 

1/2 

Critical  weight  flow  parameter,  °R  /sec 

Balance  force  calibration  factor,  lb/count 

Calibration  load,  lb 

Mach  number,  dimensionless 

Mass  flow  rate,  slugs/sec 

Pressure,  static  unless  otherwise  specified  by  subscript,  psia 

Static  pressure  difference  across  seal,  psi 

Radial  distance,  in 

Reynolds  number,  dimensionless 

Temperature,  °R 

Velocity,  ft/sec 

Vertical  balance  force,  lb 

Weight  flow  rate,  lb/sec 

Distance  from  wall 

Boundary  layer  thickness 

Ratio  of  specific  heats,  dimensionless 

Incremental  quantity 

Pressure  ratio,  P./P  . dimensionless 

t a 

Meridian  angle  measured  clockwise  looking 
upstream,  degrees 
Density,  slugs/ft3 
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1 . 0 INTRODUCTION 

The  present  test  program  was  conducted  to  provide  mixer 
nozzle  performance  data  for  a JT8D  turbofan  engine.  The 
test  model  was  a 1/7-scale  simulation  of  the  exhaust  system 
flowpath,  including  two  mixer  nozzles. 

The  mixer  nozzles  were  furnished  by  Pratt  & Whitney. 
Additional  model  components  were  designed  and  fabricated  by 
FluiDyne  using  contours  and  instrumentation  locations  specified 
by  PiW.  The  models  were  attached  to  existing  model-to- 
facility  adapters.  The  tests  were  conducted  in  FluiDyne' s 
two-temperature-flow  static  thrust  stand  (Channel  11). 

Technical  liaison  for  Pratt  and  Whitney  was  performed  by  Mr. 
Jerrold  Blatt  and  Mr.  Maurice  Bridge. 

This  report  describes  the  test  facility,  test  models, 
data  acquisition  and  analysis  procedures,  and  presents  the 
test  results.  Test  conditions  and  major  test  results  are 
tabulated  in  Figure  7 and  are  plotted  in  Figures  8-10. 
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2.0  FACILITY  DESCRIPTION 


* | 


The  tests  were  performed  in  Channel  11  at  FluiDyne 's 
Medicine  Lake  Aerodynamic  Laboratory.  Channel  11  is  a two- 
temperature-  flow  static  thrust  stand  used  to  determine 
performance  of  exhaust  nozzles  in  which  the  two  exhaust 
flows  are  at  different  temperatures.  Nozzle  thrust  is 
determined  from  force  measurement  with  a strain  gage  force 
balance.  The  general  arrangement  of  Channel  11  is  shown 
in  Figure  1.  Photographs  of  test  model  installations  are 
presented  in  Figure  5a. 


The  airflows  for  both  the  cold  and  hot  passages  of  a test 
nozzle  are  obtained  from  the  facility  high-pressure  dry  air 
storage  system.  Air  for  the  cold  passage  is  throttled,  metered 
through  a long-radius  ASME  nozzle,  ducted  to  the  cold  passage 
of  the  test  nozzle,  and  finally  exhausted  to  atmosphere. 

Air  for  the  hot  passage  is  throttled,  passed  through  a 
regenerative  storage  heater,  mixed  with  unheated  bypass  flow  to 
achieve  a desired  temperature,  metered  through  a long-radius 
ASME  nozzle,  ducted  to  the  hot  passage  of  the  test  nozzle, 
and  finally  exhausted  to  atmosphere. 


The  air  heater  used  for  the  hot  flow  contains  alumina 
pebbles  which  are  preheated  to  approximately  1250°F  with  a 
combustion  heater.  The  heater  capacity  is  nominally  40  lbs/sec 
at  1200°F. 


The  model  assembly  is  supported  by  a strain  gage  force 
balance  and  is  isolated  from  the  facility  piping  by  two 
elastic  seals;  see  schematic  in  Figure  6.  Calibration  of 
the  balance  and  seals  is  described  in  Section  4.7. 

The  ASME  meter  at  Station  1 is  water-cooled  to  protect 
the  elastic  seal  from  thermal  effects.  Since  the  cooling 
water  is  confined  to  the  upstream  (i.e.,  non-metric)  hardware 
only,  no  tare  forces  are  introduced  by  the  water  supply  lines. 
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Facility  instrumentation  is  provided  to  calculate  mass 
flow  rates  at  Stations  1 and  4,  and  to  calculate  the  exit 
thrust  produced  by  the  test  nozzle;  details  are  described  in 
Section  4.0.  The  data  were  recorded  with  Polaroid  cameras 
and  digital  printers. 
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3.0  MODEL  DESCRIPTION 

The  present  tests  used  existing  model  adapters  from  the 
test  programs  reported  in  References  5,  6,  7,  and  8,  model 
components  provided  by  P & W,  ?nd  model  components  fabricated 
by  FluiDyne  for  the  present  tests.  Assembly  drawings  of  the 
models  are  shown  in  Figure  2.  Photographs  of  test  hardware 
are  shown  in  Figure  5. 

3.1  Model  Adapters 

The  test  models  attached  to  common  adapting  hardware  which 
supplied  separately-metered  flows  to  the  fan  and  core 
nozzles.  The  fan  air  flow  was  nominally  at  ambient  temperature 
for  all  tests.  The  core  air  flow  was  nominally  at  ambient 
temperature  for  the  "cold"  tests,  but  was  heated  to  approximately 
600-300°F  for  the  "hot"  tests. 

The  main  support  member  for  the  adapters  (Spider,  0937- 
902)  had  been  rebuilt  for  the  Reference  7 tests.  Adapters 
for  the  core  passage  consisted  of  an  insulated  duct,  a jet 
breaker,  a chore  plate,  two  screens,  and  a common  core 
shroud  adapter  which  supported  a common  splitter/mixer 
adapter.  Charging  station  instrumentation  in  the  core 
passage  included  three  10-tube  area-weighted  total  pressure 
( tg)  rakes,  five  area-weighted  total  temperature  ( tg) 
probes,  one  thermocouple  for  controlling  the  flow  temperature, 
three  static  pressure  taps  on  the  inner  wall,  and  four 
static  pressure  taps  on  the  outer  wall. 

The  adapters  for  the  annular  fan  passage  included  a choke 
plate,  two  screens,  a common  bellmouth  contraction,  and  a 
common  fan  cowl  adapter.  Charging  station  instrumentation  in 

p 

the  fan  passage  included  four  12- tube,  area-weighted,  t7  rakes; 

T 

one  4-probe  ty  thermocouple  rake,  one  thermocouple  for  control 
purposes;  and  four  static  taps  on  the  inner  and  outer  walls. 
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The  single  control  thermocouples  at  the  two  charging 

stations  were  used  to  set  the  desired  temperature  ratio, 

T T 

tg/  t^.  Outputs  from  these  thermocouples  were  amplified, 
divided,  and  displayed  on  a digital  panel  meter  to  provide 
the  facility  valve  operators  with  a visual  indication  of  the 
actual  temperature  ratio. 

3.2  Nozzle  Components 

Nozzle  components  included  a reference  splitter  (free 
mixer),  two  12-lobed  mixers,  three  plugs,  two  fan  duct  cases, 
and  one  tailpipe. 

The  mixers  were  of  the  same  basic  design;  one  had  deep 
scallops  (Configuration  4A)  and  another  had  scallops  and 
shortened  mixing  lobes  (Configuration  5A) . 

Three  test  configurations  were  assembled,  as  summariz’d 
in  Figure  3.  Photographs  of  the  test  hardware,  including 
partial  assemblies,  are  shown  in  Figures  5a-d. 

The  only  static  pressure  taps  on  the  nozzle  components  were 
added  for  the  thrust  reverser  tests;  details  are  shown  in  the 
drawings  (Figure  4). 

3. 3 Standard  ASME  Nozzles 

Facility  demonstration  and  checkout  tests  were  performed 
using  two  standard  ASME  long-radius  flow  metering  nozzles 
(Figures  2a  and  5a) . The  upper  nozzle  (cold  flow)  simulated 
the  fan  passage  of  the  mixer  nozzle,  while  the  lower  nozzle 
(hot  flow)  simulated  the  core  passage.  The  two  ASME  nozzles 
were  tested  separately  and  simultaneously  (only  simultaneous 
test  results  are  presented  in  this  report). 
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4.0  DATA  ANALYSIS  PROCEDURES 


The  following  subsections  describe  the  data  analysis 
procedures  used  in  the  present  test  program.  Station  notations 
are  defined  in  Figure  6 Computer  programs  written  in  BASIC 
language  are  included  in  the  Appendix. 


4.1 


P P 

t7  and  tg  Definitions 


t?  was  defined  as  the  area-weighted  average  of  four  12- 
probe  rakes.  The  area-weighting  method  was  adequate  for  the 
present  tests  since  only  non-distor ted  pressure  profiles  were 
involved. 


For  all  configurations  except  the  reference  model 


(Configuration  2A) , tg  was  defined  as  the  area-weighted 


average  of  three  10-probe  rakes.  For  the  reference  model 


P. 


‘‘8 


was  defined  as  1.0075  times  the  mass-flow-derived 


tests, 

P 

tn.  This  correlation  was  used  because  of  disagreement 


'8  ’ 


between  the  three 


tg  rakes. 


The  correlation  was  obtained 

p 

by  comparing  the  mass-f low-der ived  tg  to  the  area-weighted 
Ptg  on  the  configuration  2A  tests.  After  the  configuration 


2A  tests  were  completed,  a second  screen  was  added  to  the 


core  passage  upstream  of  the  core  charging  station,  resulting 


in  good  agreement  between  the  three  tg  rakes;  the  correlation 


was  not  used  for  subsequent  tests. 


P P 

The  above  paragraphs  define  t7  and  tg  at  the  charging 


station  rakes.  These  total  pressures  were  then  adjusted  to 
a hypothetical  charging  station  located  1.2  inches  further 
downstream.  The  calculation  procedure,  specified  by  P&W,  is 
detailed  in  the  Appendix, 
order  of  0.1%. 


The  P corrections  were  on  the 
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This  equation  was  obtained  by  curve-fitting  tabulated  values 
in  Reference  1;  the  curve-fit  is  accurate  to  within  + 0.03% 
for  0 < Pfc  < 30  atmospheres  and  460  < Tfc  < 700°R,  and  is 
accurate  to  within  + 0.1%  for  0 < P < 40  atmospheres  and 
460  < Tfc  < 1800°R. 


'D^j  was  calculated  using  a semi-empirical  equation 


C R W A 

^D4  = 1 - 0.184  kN4 

and  varied  from  0.991  to  0.993  for  the  present  tests. 


was  calculated  from  a similar  equation,  modified  to 
account  for  a thermal  boundary  layer.  This  thermal  boundary 
layer  results  from  water-cooling  of  the  Station  1 meter. 

C r ”0 • 2 _ 

D.  = 1 - (0.184  KN.  ) (1.574  - 0.574  t./T  ) 

i i i w 

The  above  equation  was  derived  assuming  constant  static  pressure 
in  the  boundary  layer,  a 1/7  power  velocity  profile,  thermal 
boundary  layer  thickness  equal  to  velocity  boundary  layer  thickness, 
and  a density  distribution  in  the  boundary  layer  defined  by 


<T  “ i > ( § ) 

w 


Tw,  the  wall  temperature  at  the  nozzle  throat,  was  estimated 
from  heat-balance  calculations  of  heat  transfer  from  the  air 
stream  to  the  cooling  water.  Tw  values  calculated  for  the 

present  tests  varied  from  105°  to  165°F.  RN,  was  calculated 

. T C x 

using  a mean  temperature  (Tw  + t^)/2.  , calculated  using 

the  above  equation,  varied  from  0.991  to  0.997  for  the  present 

. C 

tests.  Given  sufficient  wall-cooling,  may  exceed  unity 

(Reference  2). 


The  above  equation  for  is  believed  to  be  correct  within 
+ 0.002,  on  the  basis  of  results  from  facility  demonstration 
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tests.  These  demonstration  tests  included  test  series  with 

either  a 2.5-inch  or  a 4-inch  diameter  ASME  nozzle  located 

downstream  of  the  water-cooled  Station  1 meter.  The  downstream 

nozzle  was  essentially  at  adiabatic  conditions  (thin-wall  ' 

construction,  backside  insulated).  Flow  rates  calculated  at 

c 

Station  1 (using  the  above  equation)  agreed  within  + 0.25% 

with  flow  rates  calculated  at  the  downstream  nozzie  (using 

. c 

adiabatic  wall  Cp) , thereby  indicating  the  adequacy  of  the 

equation. 

A.,  the  geometric  throat  area  of  the  Station  4 meter,  was 
q 2 

2.5475  in  . A^,  the  geometric  throat  area  of  the  Station  1 

meter,  was  calculated  assuming  thermal  expansion  from  70°F  to 

T . The  largest  value  of  A.  calculated  for  the  present  tests 
w 2 JL 

was  1.3490  in4,  representing  a thermal  expansion  (area  change) 

2 

of  0.16%  from  the  nominal  area  of  1.3468  in  . 

P P 

t,  and  t.  were  measured  on  Heise  bourdon-tube  gages. 

T aT  * 

t^  and  t^  were  measured  with  shiedled  chromel/alumol 
thermocouples  and  recorded  on  the  facility  Vidar  system  (analog 
to  digital  converter,  printer). 

Calculated  flow  rates  (lbm/sec)  for  the  present  tests  were 
in  the  ranges 


2.6  < WL  < 10.2 


2.2  < W4  < 9.1 


4. 3 Discharge  Coefficients  and  Effective  Throat  Areas 


Discharge  coefficient  is  defined  as  the  ratio  of  actual 

flow  rate  through  a nozzle  to  the  ideal  isentropic  flow  rate 

at  the  overall  nozzle  pressure  ratio.  Overall  nozzle  pressure 

P P 

ratios  are  defined  as  = t7/Pa  anc*  = tQ/Pa. 


K7A?Pt^(A*/A) 


7 


and 


K8A8Pt8(A*/A)8 
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K_  and  K„  were  evaluated  using  a previous  equation,  as  func- 

' n n IP 


tions  of 


D P 

t7  and  tg, 


The  throat  area  of  the  3.75-inch  ASME  nozzle  was  A7  = 

2 ' 
.11.0447  in  . The  throat  area  of  the  4.00-mch  ASME  nozzle, 

. 2 

when  measured  at  room  temperature,  was  Ag  = 12.5664  in  . 

The  actual  throat  area  of  the  4.00-inch  nozzle,  when  tested 
with  hot  flow,  was  calculated  assuming  thermal  expansion  from 
70°F  to  a recovery  temperature,  T . Tw  was  calculated 
assuming  isentropic  expansion  and  a recovery  factor  of  0.89, 


VTl8  ‘ 'W 


0.89  (1  - Tg/  tg) 


AQ  values  calculated  for  the  ASME  tests  ranged  from 
B 2 

12.710  to  12.714  in  . For  the  mixer  nozzle  tests,  reference 

areas  A^  and  Ag  were  not  defined,  and  therefore,  fan  and 

core  nozzle  discharge  coefficients  could  not  be  calculated. 

c c 

However,  the  effective  throat  areas  ( D?A7  + DgAg)  were 

calculated.  In  addition,  an  overall  nozzle  discharge  coefficient 
C C C 

was  calculated  as  Dg  = ( D7A7  + DgAg)/Ag  where  Ag  is  the 
exit  area  of  the  tailpipe  (see  Figure  6a)  and  equals  14.21 


P P 

t7  and  tg  were  measured  on  multiple-tube  mercury 
manometers,  and  were  defined  as  described  in  Section  4.1. 

T T 

t7  and  tg  were  measured  with  shielded  chromel/alumel 

thermocouples.  However,  since  the  thermocouple  rakes  were 

further  upstream  than  the  pressure  rakes,  the  measured 

temperatures  were  adjusted  to  account  for  heat  transfer 

(between  the  air  and  the  model  walls)  occurring  between  the 

temperature  and  pressure  rake  stations.  This  adjustment  was 

T 

based  on  analytic  estimates  which  indicated  that  tg  should 
decrease  5.7°  when  the  core  and  fan  temperatures  differed  by 
760°F . An  energy  balance  required  that  the  fan  flow  temperature 
would  increase  by  approximately  the  same  amount.  The  temperature 


- 10  - 


.•4’ 


FluiDyne  engineering  corporation 


* 


t- 


A 


s 

9 


adjustments  calculated  for  the  present  tests  ranged  up  to 
-6°  for  Ttg  and  +6°  for  Tt7> 

A*/A,  the  isentropic  area  ratio,  is  used  to  correct  the 
ideal  flow  rate  when  the  nozzle  is  unchoked.  A*/A  for  the 
fan  nozzle  was  calculated  using  equations  valid  for  y = 

1.4,  obtained  fron  Reference  3. 

A*/A  = 3.86393X-0,71429  ^ 1 - x-0'28571  for  X < 1.8929 

and 

A*/A  = 1 for  X > 1.8929 

A*/A  for  the  core  nozzle  was  obtained  by  correcting  the  y = 1.4 
value  for  "real  gas  effects,"  to  account  for  yg  being  significantly 
less  than  1.4.  The  correction  was  derived  by  curve-fitting 
tabulated  values  from  Reference  4;  no  corrections  were  indicated 
for  < 900°R.  First,  the  critical  pressure  ratio  was  expressed 
as  a function  of  total  temperature: 

1/X*  = 9.667  x 10-6  x Tfc  ( °R)  + 0.5196 

If  X > X*,  then  A*/A  =1.  If  X < X*  and  900  < Tfc  < 1260°R, 
c = 1 + (£  “ j>)  5-728  X 10-5  (Tfc  - 900) 

If  X < X*  and  1260  < T < 1800°R, 

c = 1 + <£  - i*)  [2.615  x 10"5  (Tfc  - 1260)  + 0.020621) 

Finally, 

A*/A  = c x (A*/A)y  = 1>4 

For  the  present  tests,  c (denoted  c*  on  computer  output  sheets) 
varied  from  1.000  to  1.002. 
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4.4  Thrust  Measurement 


The  net  static  axial  thrust  of  an  exhaust  nozzle  is 
defined  as  the  axial  exit  momentum  of  the  exhaust  flow,  plus 
the  excess  of  exit  pressure  over  ambient  pressure  times  the 
exit  area. 


Hx  - ”%x  * ,Pe  - Pa*  Aex- 


The  net  static  thrust  of  an  exhaust  nozzle  model  was  determined 

in  the  present  test  program  by  applying  the  momentum  equation 

to  the  control  volume  shown  in  Figure  6.  The  analysis  of  axial 

forces  applied  to  the  control  volume  includes  entering  stream 

thrusts  and  F4),  a balance  force  (H2)  , various  pressure-area 

terms  and  the  axial  exit  stream  thrust,  (H  + p A ).  The 

x a e 

axial  balance  force,  H2»  as  used  here,  included  seal  tare  forces. 
Summing  axial  forces. 


»v  = Fi  + F&  + P2  <A2  ~ Ai>  + Pa  <A<;  " aa>  " P„  <A?  + A^>  “ « 


5 5 


a 2 


The  stream  thrust  at  Station  4 is  the  exit  stream  thrust  of 
a choked  long-radius  ASME  nozzle,  and  was  calculated  as: 

F4  = G4  (1  + 1.4  CD4CT4)  .52828  Pt4A4 


Use  of  y = 1.4  and  P*/Pt  = .52828  in  the  above  equation  imply  an 
ideal  gas.  The  factor  G,  derived  from  tabulated  values  in 
References  1 and  4,  corrects  the  stream  thrust  from  that  of  an 
ideal  gas  to  that  of  a real  gas. 


s 


If  T < 560°R,  G = 1.00012  + 6.8338  x 10  x P (psia) 


If  Tfc  > 560°R,  G = 1.0044  - (4.196  - .0059  Pt)  (Tfc  + 460)  x 10 

c c 

D4  has  already  been  discussed;  T4  was  calculated  in  an  analogous 
manner, 
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CT4  = 1 - 0.109  % 

This  equation  is  a semi-empirical  expression  of  the  thrust 

coefficient  of  an  ASME  nozzle  at  a pressure  ratio  of  X = 

1.8929  (corresponding  to  P*/P.  = .52828).  For  the  present  tests, 

z r 

varied  from  1.000  to  1.0013,  and  T^  varied  from  0.995  to  0.997. 

The  stream  thrust  at  Station  1 was  calculated  as: 

F1  = Gl  (1  + 1,4  Cd1Ct1)  .52828  Pt1A1 


Each  variable  in  this  equation  has  been  previously  described, 

C C C 

except  T^.  T^  was  calculated  in  a similar  manner  as  T^ , but 

was  modified  to  account  for  the  thermal  boundary  layer 

r 

described  in  the  discussion  of  in  Section  4.1: 


C R -°*2 

^Tx  = 1 - (0.109  KN1  ) 


(0.828  + 0.1-72  t1Tw) 


The  above  equation  was  derived  using  the  same  assumptions  as  in  the 
C C 

derivation  of  D^.  T^  for  the  present  tests  varied  from  0.992  to 
0.996. 

Static  pressures  P2  and  p5  were  measured  on  mercury  manometer. 
Ambient  pressure  (p  ) was  measured  on  a Haas  mercury  manometer 

cl 

(barometer).  A^  and  A2#  the  geometric  reference  areas  for  the 
seals,  were  both  3.5  in2. 


The  vertical  thrust,  H^,  was  calculated  from  the  two 
vertical  balance  forces: 


Hy  V1  + v3 

The  resultant  thrust,  was  calculated  as  the  vector  sum  of 

the  axial  thrust  H , and  vertical  thrust  H . Resultant  thrust 
x y 

vector  angle,  a,  was  determined  as: 


s 


V.  A 


/ 

\ 
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The  sign  convention  for  positive,values  of  thrust  components 
and  vector  angle  is  defined  in  Figure  6a.  Note  that  for 
the  present  tests,  the  nozzle  is  mounted  horizontally  and  there 
is  no  vertical  thrust. 


4.5  Thrust  Coefficient 


The  static  thrust  coefficient  of  an  exhaust  nozzle  is 
defined  as  the  ratio  of  the  measured  nozzle  net  thrust  to  the 
ideal  thrust  of  the  actual  mass  flow  when  expanded  isentropically 
from  P to  P . 

t a 


m v . 
1 


For  the  dual-flow  tests,  the  ideal  thrust  was  calculated  as  the 
sum  of  the  fan  nozzle  ideal  thrust  and  the  core  nozzle  ideal  thrust 


m8vi. 


m7Vi. 


For  the  present  tests,  thrust  coefficients  were  calculated 
for  the  axial  and  vertical  thrust  components  and  for  the 
resultant  vector. 


m7vi  + m8vi. 


m v.  + mfiv. 

7 i7  8 lg 
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Ideal  thrust  was  calculated  using  a dimensionless  ideal 
thrust  function,  m^v^/P^A*,  which  is  a function  of  both  X and 
Y* 


mivi. 


m.  v. 
i 


(A*/A)?  CD?A7Pt7  (mivi/PtA*)7 
(AVA>8  CD8A8Pt8  (miV;L;PtA*)8 


where 


(mivi//ptA*) 


Y 

1 1 - Y 

' 2 V ‘ 1 

Y + 

1 

v 

1 - Y 

Y + 1 \ 

— 

Y " 

1.81162  ^1  - x-0'28571,  for  y = 1.4. 


For  the  present  tests,  Y7  was  taken  to  be  1.400.  However,  y8  ^ 

1.4  and,  therefore,  (m.v./P.A*)„  obtained  from  the  above  equation 

lit  O 

was  corrected  to  account  for  "real  gas  effects"  by  multiplying  by  the 
ratio 

(miVi/PtA* ) for  rea^  9as 
(rruv^/PtA*)  for  y = 1.4 

This  ratio  was  calculated  from  tabulated  values  in  Reference  4; 
for  the  present  range  of  test  conditions  this  factor  was  obtained 
from  a curve-fit  expression 

.9957  - 5.81  x 10-5  x (Ttg,  °R  - 1000)  + 1.25  x 10-3  x (Xg-1) 


and  varied  between  .9950  and  .9972. 
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st  ilk 


lh> 


Pressure  instrumentation  for  facility  pressures  and 
charging  station  pressures  were  described  previously.  All 
other  pressures  in  the  model  were  measured  using  multiple-tube 
mercury  manometers.  Model  pressure  data  were  reduced  to 

P 

absolute  pressures  (psia)  and  dimensionless  ratios  (P/  t?, 

P/^t  , P/P  ) . The  results  are  tabulated  on  computer  output 

O a 

sheets,  contained  in  the  Appendix. 

Facility  and  charging  station  temperature  data  were 
obtained  using  shielded  chromel/alumel  thermocouples,  and  were 
recorded  on  the  facility  Vidar  system.  Temperatures  were 
expressed  in  °F  or  °R,  or  both. 

4.7  Force  Balance  Calibration 


The  force  balance  calibration  determines  the  output 
characteristics  of  both  the  force  balance  flexures  and  the 
elastic  seals  which  provide  pressure-tight  expansion  joints 
between  the  metric  model  assembly  and  the  non-metric  facility 
structure.  The  outputs  of  the  strain-gage  flexures  are  very 
linear  with  applied  load,  but  the  seals  provide  an  additional 
axial  force  which  is  a function  of  both  axial  load  and  seal 


pressure.  Most  of  this  force  carryover  results  from  radial 
seal  deflections  required  to  support  the  static  pressure 
differentials  across  the  seals  when  the  ducts  are  pressurized. 
Consequently,  the  seal  and  balance  assembly  is  calibrated 
under  simulated  operating  conditions  of  loads  and  seal 
differential  pressures.  The  calibration  for  this  mixed  flow 
facility  is  further  complicated  by  the  fact  that  the  location 
of  the  applied  load  during  a test  is  a function  of  the 
hot/cold  flow  split  and  nozzle  pressure  ratios;  the  calibration 
must,  therefore,  duplicate  both  the  magnitude  and  location 
of  the  net  force  which  was  experienced  during  a test.  As  a 
result  of  these  requirements,  it  has  been  found  expedient  to 


calibrate  "on-point,"  that  is. 


to  determine  the  balance 
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output  characteristics  while  simultaneously  reproducing  the 
forces,  force  location,  and  seal  pressures  experienced  at  a 
specific  test  point. 


The  forces  and  force  location  for  each  test  point  are 
not  known  exactly  until  the  on-point  calibration  is  completed. 
The  initial  test  data  are,  therefore,  reduced  (by  computer) 
using  a preliminary  calibration.  The  computer  is  programmed 
so  that,  as  it  reduces  the  initial  test  data,  it  also  prints 
out  the  required  calibration  information  (calibration  load 
and  load  location) , such  that  an  accurate  on-point  calibration 
can  then  be  made. 


The  on-point  calibration  is  made  with  the  seals  pressurized 
to  the  pressures  measured  during  the  test,  and  the  loads 
applied  at  the  locations  obtained  from  the  preliminary  data. 

The  loads  are  then  varied  slightly  to  obtain  approximately 
the  balance  output  measured  during  the  test.  The  on-point 
calibration  factors  are  then  calculated  as: 


K2  = [ax  * AP2A2  . ap5a5I/c21 


VC1 


V c3 


The  final  balance  forces  for  reducing  test  data  were  then 
calculated  as 

H2  = K2C2,  Vx  = K^,  V3  = K3C3, 

using  the  actual  balance  outputs  measured  during  the  test. 


>v  ' i -n  p\/  x\ 


Test  conditions  and  major  test  results  are  tabulated 
in  Figure  7 and  are  plotted  in  Figures  8 through  10.  Detailed 
data  and  calculations  are  contained  in  a separate  Data  Appendix. 


The  tabulation  in  Figure  7 includes:  configuration,  run 

number,  actual  values  of  the  independent  test  variables  (X_,Xg, 
T T 

tD/  t,)  , the  pressure  ratio  split  (X-,/X0),  and  the  major  test 
o / c c „ / H 

results  (CT,  D~A7,  DgAg,  °9'  W7/W8* • For  the  ASME  nozzle 

.. . C_.  ^ 3 C_  . -i . ^ j M i , a.  i a. 


For  the  ASME  nozzle 


tests,  D?  and  Dg  are  tabulated  m place  of  effective  throat 


5.1  ASME  Checkout  Tests 


Standard  ASME  nozzles  (Figures  2a  and  5a)  were  tested  to 
demonstrate  facility  data  accuracy  in  determining  CQ  and  CT  of 
test  nozzles.  Results  of  these  tests  are  tabulated  in  Figure  7 
(sheet  1)  and  are  plotted  in  Fiqure  8. 

Target  performance  curves  for  the  ASME  nozzles  are  shown  in 
the  figures.  These  predictions  are  based  on  semi-empirical 
equations,  and  were  obtained  by  analysis  of  ASME  nozzle  exit 
surveys  conducted  by  FluiDyne. 


The  test  results  were  statistically  analyzed  in  terms  of 
bias  (average  difference  between  actual  and  predicted 
values)  and  scatter  (standard  deviation  of  the  individual 
differences  from  their  average).  This  analysis  is  summarized 
in  the  following  table: 


Bias : 


Standard  Deviation: 
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.0002 
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5.2  Mixer  Nozzle  Tests 


Major  results  froir.  the  mixer  nozi-le  performance  tests 
are  tabulated  in  Figure  7,  Sheets  2 and  3.  Thrust  Coefficients 
are  plotted  versus  core  nozzle  pressure  ratio  in  Figures  9a  - 
9c.  Justification  of  high  CT  values  (CT  > 1.00)  for  mixer 
nozzles  was  discussed  in  Reference  5;  similar  reasoning  applies 
for  the  present  test  results. 

c 

Overall  nozzle  discharge  coefficients,  Dg,  are  plotted  in 
Figures  10a  - 10c.  The  abscissa  is  the  ma^  s-f low-weighted 
pressure  ratio,  X = (W ?X?  + WgXg)/(W7  + Wg', . The  ordering 
of  the  figures  is  the  same  as  for  the  thrust  coefficients  in 
Figure  9. 

In  addition  to  the  specified  test  program,  Configuration 
2A  was  tested  at  three  other  times  (twice  near  middle  and  near 
the  end  of  program) . These  additional  tests  demonstrated 
facility  data  repeatability. 
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FIGURE  2a.  ASME  NOZZLE  TEST  ASSEMBLY  DRAWING 
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FIGURE  4g.  SPLITTER/MIXER  ADAPTER 
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FIGURE  6a.  STATION  NOTATION,  MIXER  MODEL  TESTS 
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Config. 

Run 

No. 

X7 

T T 

VS 

CT 

% 

<X> 

Q 

O 

1.0 

1.506 

1.489 

1.008 

.9919 

.9894 

.9882 

3.75" 

2.0 

1.761 

1.745 

1.007 

.9932 

.9907 

.9885 

ASME 

3.1 

2.010 

1.985 

1.006 

.9944 

.9904 

.9893 

cold. 

4.1 

2.258 

2.242 

1.004 

.9950 

.9904 

.9893 

upper 

5.0 

2.51C 

2.490 

1.003 

.9954 

.9927 

.9921 

& 

d" 

6.2 

1.504 

1.529 

2.489 

.9916 

.9883 

.9908 

ASME 

hot, 

lower 

7.2 

1.762 

1.752 

2.483 

.9914 

.9895 

.9850 

8.2 

2.011 

1.993 

2.472 

.9959 

.9926 

.9902 

9.2 

2.264 

2.257 

2.455 

.9965 

.9917 

.9876 

10.2 

2.518 

2.485 

2.440 

.9966 

.9919 

.9879 

Config. 

Run 

No. 

X7 

>> 

00 

VX8 

T T 

t / t 
8'  7 

CT 

r 

V? 

CDQA 

8 8 

% 

w7/w8 

2A 

11.4 

1.495 

1.609 

.929 

.998 

.9884 

4.993 

8.525 

.951 

.530 

12.3 

2.065 

2.214 

.932 

.997 

.9929 

5.279 

8.636 

.979 

.569 

13.2 

2.533 

2.717 

.932 

.997 

.9929 

5.286 

8.665 

.982 

.568 

14.2 

3.011 

3.236 

.930 

.997 

.9886 

5.245 

8.695 

.981 

.560 

15.0 

1.601 

1.609 

.995 

1,000 

.9888 

5.889 

7.622 

.951 

.767 
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2.210 

2.221 

.995 

.999 

.9933 

6.047 

7.825 

.976 

.768 

17.1 

2.403 

2.714 

.885 

.998 

.9932 

4.681 

9.304 

.984 

.445 

18.1 

2.833 

3.223 

.879 

.996 

.9894 

4.563 

9.376 

.981 

.427 

19.1 

1.490 

1.617 

.921 

2.117 

.9923 

4.759 

8.646 

.943 

.721 
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.937 
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.9973 
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8.670 

.973 

.817 
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.919 
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.916 
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.977 
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Config.  No.  A?  A/ Ae  %/%  CTf  C^8^e  % W/W e 


114.0 

1.492 

1.606 

.929 

.992 

.9767 

5.535 

7.713 

.932 

.646 

115.0 

1.676 

1.790 

.932 

.992 

.9789 

5.633 

7.756 

.942 

.668 

116.0 

2.056 

2.199 

.935 

.993 

.9851 

5.788 

7.851 

.960 

.687 

117.0 

2.512 

2.685 

.936 

.993 

.9875 

5.829 

7.894 

.966 

.688 

118.0 

2.982 

3.185 

.936 

.989 

.9871 

5.824 

7.890 

.965 

.687 

119.0 

1.488 

1.599 

.931 

2.286 

.9819 

5.252 

7.625 

.906 

.950 

120.0 

1.675 

1.802 

.930 

2.280 

.9881 

5.339 

7.693 

.917 

.973 

121.0 

2.052 

2.197 

.934 

2.272 

.9964 

5.508 

7.825 

.938 

.999 

122.0 

2.516 

2.696 

.933 

2.275 

1.0009 

5.529 

7.856 

.942 

.999 

123.0 

2.988 

3.192 

.936 

2.282 

1.0016 

5.551 

7.832 

.942 

1.011 

124.0 

1.496 

1.607 

.931 

1.000 

.9764 

5.473 

8.059 

.947 

.616 

125.0 

2.043 

2.194 

.931 

1.000 

.9871 

5.602 

8.251 

.969 

.632 

126.0 

2.517 

2.687 

.937 

1.000 

.9881 

5.641 

8.220 

.970 

.643 

127.0 

2.990 

3.181 

.940 

1.000 

.9862 

5.669 

8.218 

.971 

.649 

128.0 

1.603 

1.605 

.999 

.998 

.9753 

5.869 

7.650 

.946 

.765 

129.0 

2.200 

2.190 

1.004 

.997 

.9864 

6.010 

7.793 

.966 

.773 

130.0 

2.  383 

2.691 

.885 

.993 

.9868 

5.355 

8.513 

.970 

j 555 

131. C 

2.818 

3.181 

.886 

.993 

.9846 

5.385 

8.537 

.974 

.557 

132.0 

1.499 

1.608 

.933 

2.159 

.9798 

5.290 

7.900 

.923 

.900 

133.0 

2.056 

2.19e 

.935 

2.160 

.9926 

5.481 

8.087 

.949 

.938 

134.0 

2.512 

2.698 

.931 

2.134 

.9972 

5.458 

8.137 

.951 

.919 

135.0 

2.992 

3.190 

.938 

2.135 

.9968 

5.482 

8.053 

.947 

.940 

136.0 

1.617 

1.614 

1.002 

2.139 

.9784 

5.724 

7,567 

.930 

1.115 

137.0 

2.201 

2.189 

1.006 

2.146 

.9919 

5.902 

7.696 

.951 

1.138 

138.0 

1.499 

1.602 

.935 

2.325 

.9792 

5.300 

7.838 

.919 

.948 

139.0 

2.051 

2.186 

.938 

2.285 

.9940 

5.494 

9.039 

.947 

' .977 

140.0 

2.513 

2.689 

.935 

2.288 

1.0008 

5.475 

8.071 

.948 

.968 

141.0 

2.988 

3.177 

.941 

2.294 

1.0004 

5.492 

8.097 

.951 

.975 

142.0 

1.605 

1.605 

1.000 

2.296 

.9808 

5.690 

7.486 

.922 

1.159 

143.0 

2.190 

2.190 

1.000 

2.285 

.9945 

5.845 

7.681 

.946 

1.160 

144.0 

2.375 

2.697 

.881 

2.281 

1.0005 

5.107 

8.367 

.943 

.819 

145.0 

2.820 

3.178 

.807 

2,277 

1.0010 

5.154 

3.398 

.948 

.829 
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Config. 
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X7 

A8 

VXb 

T T 

V 

/ r 

V, 
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% 
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4 a ( cont . ) 

146.0 

1.485 

1.597 

.930 
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.9828 

5.248 

7.867 

.917 

.943 

147.1 

2.052 

2.211 

.928 

2.386 

.9988 

5.315 

8.067 

.940 

.954 

148.1 

2.509 

2.714 

.924 

2.  382 

1.0024 

5.332 

8.117 

.945 

.946 

149.0 

2.983 

3.187 

.936 

2.400 

1.0056 

5.467 

8.078 

.948 

.991 

150.0 

2.380 

2.692 

.884 

2.420 

1.0003 

5.105 

8.351 

.941 

.849 

151.0 

2.816 

3.185 

.884 

2.422 

1.0015 

5.105 

8.390 

.944 

.845 

152.0 

2.695 

2.698 

.999 

2.283 

1.0006 

5.847 

7.705 

.948 

1.155 

153.0 

2.695 

2.686 

1.003 

2.  145 

.9963 

5.880 

7.7  00 

.950 

1.130 

FIGURE  7.  RUN  SCHEDULE  AND  MAJOR  TEST  RESULTS  (Cont.) 
(Sheet  i of  3) 
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HGURE  8 . THRUST  AMI?  DISCHARGE  COEFTICIENTS,  ASME  CHECKOUT  TESTS 
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FIGURE  9b.  THRUST  COEFFICIENTS.  CONFIGURATION  5A 


FIGURE  9c.  THRUST  COEFFICIENTS,  CONFIGURATION  4A 
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FIGURE  10b.  NOZZLE  DISCHARGE  COEFFICIENTS,  CONFIGURATION  5A 


